





Coil-spring clutches achieve 8-millisecond 
response time in servo-actuator. Page 12 
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NEW DEPARTURES IN MINIATURE 


"Pe, 


ULTRA-CLEAN INCUBATORS FOR M/I* BALL-BEARINGS 


N/O'S NEW WHITE ROOM PROVIDES ULTRA-CLEAN ENVIRONMENT FOR M/I BALL BEARING ASSEMBLY 


N/D announces a new White Room at Sandusky, Ohio incorporating the latest technological 
advances available today. This new room provides a virtually dust-free atmosphere so neces- 
sary for the production of Miniature and Instrument Ball Bearings of high reliability. 


Environmental controls within the room hold temperature to plus or minus 1°... with maximum 
relative humidity only 40%. Final air filtration inte room removes particles larger than 3/10 
micron. A complete air change is made every three minutes. All authorized personnel enter- 
ing the room are thoroughly bathed by air showers in two successive deduster chambers. 


You can benefit from New Departure’s 25 years of experience in M/I ball bear- az 


ing production by calling your nearby N/D Sales Engineer. Or write Department 
L.S., New Departure, Division of General Motors Corporation, Bristol, Conn. kD 


SEND FOR NEW DEPARTURE’'S 
M/I BALL BEARING CATALOG 
TODAY. WRITE DEPT. L. S. 


WY DOE PCARTURE 


MINIATURE AND INSTRUMENT BALL BEARINGS 
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SLANE he, OMAWON 


For space vehicles, high-performance aircraft, elec- 
tronic applications, or for the more conventional 
articles such as steam irons, silicone rubber parts by 
Minnesota Rubber have been the difference between 
success or failure. Modern designers are turning to 
silicone more and more when extreme demands are 
made on rubber components. 


Silicone parts fabricated through Minnesota Rub- 
ber’s injection molding give outstanding service in 
any application because their uniformity and close 
tolerances are the critical factors needed in modern 
designs. Be sure of getting the best in your product, 
specify silicone parts or extrusions by Minnesota 
Rubber. 


FOR MORE INFORMATION AND A 
COPY OF THE SILICONE RUBBER 
HANDBOOK 





> WRITE: 


ae DEPARTMENT 416 «+ 3630 WOODDALE AVENUE 
MINNEAPOLIS 16, MINNESOTA 
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The trend to 
“COMPACT” slide rules 


Why a smail slide rule? 


Users of America’s best-selling Post 
Versalog, in the regulation 10” desk 
size, have been known to covet a 
5” Post Pocket Versalog, and even 
buy one. . . as a more easily carried 
convenience .. . aS a spare... or 
just for the sheer joy of having, like 
a gun collector, a “matched pair.” 
It took more than requests from 
pleased users of the 10” Versalog to 
convince our marketing people that 
the need actually existed for a pre- 
mium-priced 5” pocket rule with 23 
scales. Our technical men were even 
harder to convince that high Versa- 
log standards of accuracy could be 
maintained in miniature. 
Who can use them? 
That there is a need has since been 
proved by the thousands of engi- 
neers, architects, scientists, and stu- 
dents who have bought and used a 
Post Pocket Versalog in preference 
not only to the larger version, but 


This is a size comparison between the 10” POST Versalog 
and its 5” replica, the PoST Pocket Versalog. 


after comparing it with other smaller 
makes. 

As to accuracy, we are still amazed 
at the exquisite job our production 
team has done in miniaturization— 
the 5” Pocket Versalog includes 
every one of the 23 scales found on 
its much larger counterpart and, in 
addition, bears engine-divided cali- 
brations of such sharpness and 
clarity that no magnifier is needed. 


Own a Versalog for less 


To further popularize this fine in- 
strument, Post dealers are offering 
it at a special low price for a limited 
time. All models come with a hand- 
crafted leather case and spring pock- 
et clip. Also available with hard- 
bound instruction text. 

For further information, ask your 
Post dealer. Or, for free literature, 
price data and name of nearest 
dealer, write to Frederick Post Com- 
pany, 3640 North Avondale Avenue, 
Chicago 18, Illinois. 


SENSITIZED PAPERS & CLOTHS ¢ TRACING & DRAWING MEDIUMS ¢ DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES © FIELD EQUIPMENT & DRAFTING FURNITURE 
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DESIGN VIEWS 


An Ethical Illegality? 


District Judge J. Cullen Ganey sentenced 29 — 


electrical manufacturing companies and 45 
of their executives early in February for 
price rigging. The public reaction has been 
a mixture of shock, disillusionment and 
criticism. 

Based upon the court's finding of fact, 
there is no question of the illegality of the 
action taken by the companies. However, 
the defendants in this case—both com- 
panies and executives—are entitled to have 
the other side of the coin publicly examined 
before they are stoned and thrown to the 
lions. 

Twenty-nine companies are involved— 
from the giants, General Electric and West- 
inghouse, to small companies. The charge 
was collusion in setting prices. First, con- 
sideration should be given as to who gained 
trom these artificially high prices and there- 
for presumably artificially high profits. The 
biggest benefit of course went to the gov- 
ernment, who gets 52 percent of the profits. 
Presumably the owners of these companies 
were next in line; however, in General Elec- 
tric and Westinghouse alone there are some 
556,400 owners. Finally the employees of 
these companies benefited through continu- 
ing employment from the business ‘‘passed 
around”’. The published accounts of the 
trial have never indicated that individual 
executives involved received any special 
personal gains from these actions. It would 
appear that gain, for gain’s sake, may not 
have been the motivating factor in this col- 
lusion. 

There has been no evident complaint 
that this price fixing was for the purpose 
of driving out competition—quite the re- 
verse is claimed. The damage has been 
shown to be against the users of the prod- 
ucts of these manufacturers. If the entire 
industry is in this, and if the gains are ac- 
cruing largely to the government through 
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taxation of profits, dividends and wages, 
then why did these companies accept the 
risks of collusion? 

Is it possible that collusion in price fixing 
was necessary to protect the very free en- 
terprise system Judge Ganey felt was in 
jeopardy by this action? In the area of large 
dollar contract units in this industry, might 
not the giants always be able to bid low? 
These huge companies can bring to bear 
the highly competitive advantages that only 
large volume purchases produce. Their tal- 
ented research teams in processing, tooling 
and manufacturing create competitive ad- 
vantages not available to the small manu- 
facturer. Arguments that the little producer 
can undersell the big producer are frequent- 
ly true, but apparently not applicable in the 
heavy electrical equipment manufacturing 
business. 

If the giants had aggressively bid their 
lowest possible price over the last 25 years, 
would there be 29 companies in this field 
today?—Or maybe only 8—or only 2? 
And if only 2 survived, would the govern- 
ment sue for the elimination of this monop- 
oly, even though the buyers had benefited 
through the lowest possible prices for 25 
years? 

Perhaps our society has the choice of 
monopolies where the few most competitive 
producers end up being the few only pro- 
ducers—or, on the other hand, where an 
industry acts in concert to keep alive big 
and small, within reason, to insure the sur- 
vival of the kind of an economy which has 
made America great. 

It is lamentable that existing economic 
philosophies are such that executives of 
stature have felt it necessary to go outside 
of the law to insure the survival of their in- 
dustry. However, this industry may have 
taken the only ethical way out of its dilem- 
ma—the illegal way. 


President 


3. APE 





In this issue we offer two different viewpoints 


on a subject of current controversy. E. R. C. 


Consequences of Conspiracy 


The antitrust prosecution of 29 firms in the 
heavy electrical equipment industry jolted 
me as | am certain it did many others. | had 
looked with awe and envy at these and 
other titans of industry as leaders who had 
become big and powerful by forceful and 
dynamic leadership. Now | wonder. 

In any organization the moral tenor, 
management strength, honesty and integri- 
ty stem from number one in the company. 
His conduct and demeanor have a way of 
filtering down to all subordinate levels of 
an organization. This is true be it a busi- 
ness, government or social fraternity. 

| mention this because | find it difficult 
to believe that the presidents and board 
chairmen of these manufacturing companies 
were unaware of this illegal activity. If, in- 
deed, they were as uninformed as we now. 
would be led to believe, it certainiy casts 
some reflection upon their ability and com- 
petence as chief executives. 

The conviction of the 45 executives is a 
personal tragedy for them and their fami- 
lies. Few will regain the respect or positions 
of responsibility they held prior to serving 
jail sentences. 

World War Il seems to have spawned a 
period in which it was smart to “cut a few 
corners’. There were signs of this decay of 
morality in government, business and social 
life. Much of it remains today. Perhaps this 
is a partial explanation of why a man who 
is respected as a civic leader of his com- 
munity finds himself revealed as a social 
and corporate ‘‘Dr. Jekyll and Mr. Hyde’’. 
To me there appears danger of a tragedy 
which far overshadows the personal loss to 
these individuals and their families and the 
companies’ loss in prestige and possible 
damage claims. It is doubtful that the total 
assets of these 29 firms could offset the 


damage done to the U. S. industrial com- 
plex. 

Consider, for instance, the propaganda 
value to Russia. What dollar figure would 
you assign to this if you were the commis- 
sar in charge of sabotaging the capitalistic 
system in general and U. S. industry in par- 
ticular? 

Companies double-dealing their own 
government do little to engender confi- 
dence in buyers from other parts of the 
world. How much foreign trade will be cur- 
tailed by a growing suspicion that similar 
conspiratory practices will be followed 
against buyers from overseas? 

The last few years have seen a steady 
stream of top labor leaders paraded before 
investigating committees. So many have 
“taken the fifth’’ that one must conclude 
that the honest union leader is a rarity. How 
many people will now assume that both 
labor and management need a good gen- 
eral housecleaning? 

By far the greatest peril resulting from 
this conspiracy is the danger that it may be 
used as a means of furthering socialism in 
this country. The pattern has been observed 
in other countries. Weaken the giants in a 
single industry and then the government 
must take over the whole industry to protect 
the interests of the people. 

| sincerely hope that | am only seeing 
“dragons in daylight" and that the future 
conduct of management in these companies 
will restore confidence and strength neces- 
sary to prevent any movement toward so- 
cialism. 

Socialization of this or any other industry 
would put politicians in a position to set 
prices legally, the very thing for which 45 
executives were sent to jail. 


Ernest C 
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Thoroughly 
Proved ... 


BY YEARS OF HARD 
EVERYDAY USE ON FLUID 
LINE CIRCUITS IN 
THOUSANDS OF 
PLANTS 


HANSEN 


QUICK-CONNECTIVE 
PUSH-TITE COUPLINGS 


Wherever you have fluid line connections... 


—-AS EASY AS PLUGGING IN 
YOUR ELECTRIC SHAVER 


Quick connection and disconnection —as 
easy as plugging in your electric shaver. 


Instant automatic flow or shut-off. 


Factory assembled socket head cannot be 
readily damaged—or have component 
parts lost by casual tampering. 


Locking pins afford large area contact 
with Plug —reduces wear to a minimum. 








Tamper-Proof Socket 
Head — with leak- 
proof, minimum 
wear, locking device. 


Write for Hansen Catalog 


Here is an always ready reference when you 
want information on couplings in a hurry. 
Lists complete range of sizes and types of 
Hansen One-Way Shut-Off, Two-Way Shut- 
Off, and Straight-Through Couplings. 


Representatives in Principal Cities... 
See Yellow Pages 


SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN MANUFACTURING COMPANY 


4031 WEST 150th STREET ¢ CLEVELAND 35, OHIO 
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ENGINEERING NEWS 
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Subway Train Runs on Pneumatic Rubber Tires 


PARIS, FRANCE—Pneumatic rubber tires run- 
ning on hardwood tracks support the weight of a 
new subway train, while additional wheels, also 
rubber-tired but on vertical axes, run against cur- 
rent feed-rails to provide lateral guidance. Stand- 
ard steel track and flanged wheels are kept mainly 
as a safety factor in case of tire failure and are nor- 
mally not in contact. The train is claimed to be 
35 percent lighter and 15 percent cheaper to build 
than standard designs. It also starts and stops more 
quickly and uses less power. 

Each bogie has two automobile-type axles, indi- 
vidually driven by 140-hp electric motors working 
through worm-gear transmissions built into the dif- 
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Electric motor Ni 


George B. Bernard, Correspondent in France 


ferentials. The brake system is standard railroad 
design, but uses impregnated wooden shoes pressed 
against the steel wheels. Wipers against side and 
track rails complete the electric power-supply cir- 
cuit and operate normal signaling devices. 

Tires are Michelin steel-cord bus tires, nitrogen- 
inflated to 130 psi for motor bogies and 94.2 psi for 
trailer bogies. Lateral guidance tires are nitrogen- 
inflated to 143.2 psi. Relatively constant ambient 
temperature and humidity prolong tire life sub- 
stantially. 

The train was designed by Regie Autonome des 
Transports Parisiens, 53ter, Quai des Grands 
Augustins. 


Ld. . ei 
Brake control rods ~ 


Current collector 
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Support tire 
Safety wheel 
Guide tire 


T rail 








+ 
Wooden track 


Differential ei 


DEFLATED SUPPORT TIRE 


Satety steel rai 


AXLES are sprung by four 
rubber cushions each. Arms 
carrying guide wheels are 
hinged on vertical shafts com- 
mon to axle support cush- 
ions. Car body is sprung on 
bogie by steel coil springs; 
600v d-c motors are mounted 
directly to each differential. 


Safety whee! 


DEFLATED GUIDE TIRE 
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Annular Venturi Mixes in Air 
To Burn Exhaust Gases 


Edward W. Schrader, Western Editor 


LOS ANGELES, CALIF.—A flame-type after- 
burner is designed to eliminate smog-causing hy- 
drocarbon gases from automobile engine exhaust. 
Exhaust gases pass through an annular venturi to 
a combustion chamber. Suction at the throat of 
the venturi draws in air to mix with exhaust 
gases. 

A spark plug in the combustion chamber ig- 
nites the combustible mixture. The burning gases 
heat the wall of the combustion chamber, which 
in turn serves as a heat exchanger and preheats 
the entering gas mixture. 

The normal passageway for the exhaust gases 
incorporates a weighted bypass valve. This valve 
directs the exhaust through the venturi. Under 
low gas-flow conditions, such as idling and de- 
celeration, all the gases are directed through the 
venturi. 

At higher gas-flow, when the throttle is opened, 
the bypass valve also opens. This allows the ex- 
cessive gas-flow to bypass the combustion cham- 
ber and go directly to the exhaust pipe. Under 
these operating conditions, it has been found 
that the need for extra air is minimal. The ven- 
turi and combustion chamber need not be pro- 
portioned for maximum gas-flow conditions. 

Blow-by from the crankcase is admitted to the 
air intake. This serves to supply the principal 
portion of the air requirement. Additional air 
is drawn from the surrounding atmosphere as re- 
quired. 

The Chromalloy Corp., developer of the “Smog 
Burner”, points out that back pressure of the ex- 
haust, caused by the bypass valve, will have no 
adverse effect on gasoline mileage or engine 
operation. 














Bypass valve Throat of venturi 


Annular venturi 
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Fan cooling for 
Increased HP Capacity 


is Not New... to users of 


Cleveland Speed Reducers 


As far back as 1944, Cleveland Speedaire Worm Gear 
Reducers (shown in both the announcement ad and 
cutaway photo below) were providing industry twice 
the load carrying capacity then available from standard 
worm gear units of equal frame size. Even then, it was 
fan cooling that did the trick—because fan cooling was 
and still is the most practical method of heat dissipation. 

On the new, higher horsepower Cleveland’s (shown in 
top cutaway photo), a small, specially designed fan— 
equally effective in either direction of rotation—is 
located on the worm shaft’s input side. Fan size and 
design permit a smooth, more effective flow of air be- 


| neath, above, and around all sides of the reducer. 


Mounting the cooling fan on the worm shaft INPUT 
end is a very definite Cleveland advantage for when the 


SPEEDAIRE 


| 


if 
i 


A 1944 CLEVELAND AD 
“Announcing A Fan-Cooled 
Worm Gear Speed Reducer 
.. » SPEEDAIRE.” 


fan is mounted on the opposite side, a second oil seal is 
needed. This results in additional friction loss due to seal 
drag—and is another point where oil leakage could occur. 

Remember, it was Cleveland design engineers who 
pioneered both fan cooling and centrifugal casting of 
bronze gears—and after sixteen years of rugged field 
usage in all types of industrial plants, have now incor- 
porated these features in all units (from 3 to 12-inch cen- 
ters) of the new standard Cleveland Speed Reducer line. 

Get the story of these new speed reducers from your 
Cleveland representative, or write today for free 36-page 
illustrated Bulletin No. 410 that contains complete 
engineering information. Either way, you will get the 
answer to improved speed transmission—at savings 
of 50% or more on per horsepower cost! 


CLEVELAND 


Seed Freducere- 


Cleveland Worm & Gear Division 
Eaton Manufacturing Company 
3292 East 80th Street + Cleveland 4, Ohio le 
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blade + bucket = "blucket" 


new design in [arpenter high temperature alloy V-57 


Everything about this combination fan blade-turbine bucket is new except its predictable per- 
formance . . . a built-in characteristic of all Carpenter high temperature alloys. 


V-57 is the super alloy now used to forge this unique new jet engine component. V-57 replaced 
A-286 (originally used) because of its superior mechanical properties at operating temperatures. 
Like all Carpenter vacuum melted metals, V-57 is produced with exclusive Carpenter quality 
controls that permit tighter forging tolerances, better machinability and improved cold form- 
ing properties. 

Carpenter's VACUMELTROL® (induction vacuum) and CONSUMET® (consumable electrode) 
melting processes assure you more accurate forgings with better finishes, fewer rejects, faster pro- 
duction . . . and, most important . . . true predictable performance in your high temperature alloy 
components. Ask your Carpenter Representative for details. 


arpenter ste ci 


you can do it consistently better with Carpenter Specialty Steels for specialists 


The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 


Alloy Tube Division, Union, N. J. 
) Webb Wire Division, New Brunswick, N. J. 
Carpenter Steel of New England, Inc., Bridgeport, Conn. 
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SEEN AND HEARD 


Spare Parts Dilemma—Some Answers 


Edward W. Schrader, Western Editor 


THE QUESTION 


A reader has raised a good question, ”. . . You do not explain 
how you would retain proprietary rights and still place all such 


data on drawings or other documents.” 


To date, the Armed Services Procurement Regulation IX, (2) 
and specification MIL-D-70327 are not revised. 


The Report of the Select Committee on Small Business in the 
House of Representatives shows a great awareness of the con- 
flict. The report states: “The problems presented to the sub- 
committee in connection with proprietary rights in data can be 
delineated as follows: 


1. Delivery of manufacturing data to the government whereby 
the government contractor subjects himself to the gravest pos- 
sible consequences caused by the government making his trade 
secrets available to competitors. 


2. The taking without compensation, either by the government or 
the prime contractor, of the manufacturer's proprietary data de- 
veloped by him at great expense over long periods of time. 


3. Protecting the government's interest in the furtherance of its 
national defense insofar as the government has a legitimate or 
necessary concern with the creation of secondary sources of 
supply in order to broaden the procurement base.” 


LONG-RANGE “SOLUTION” 


The committee unanimously makes the following recommendea- 
tions: 

“1. An ad hoc committee consisting of members of govern- 
ment and industry be established by the Department of De- 
fense for the purpose of redefining proprietary rights in data 
and making recommendations for rewriting of ASPR IX, part 2. 


2. A study can be made by the Department of Defense to 
determine a method of operation whereby both prime con- 
tractors and subcontractors (1) will be able to submit evidence 
as to the existence of their proprietary rights in data and (2) 
prime contractors and subcontractors will be permitted to submit 
evidence to prove the dollar value of their proprietary rights. 


3. That the appropriate legislative committee consider legisla- 
tion amending section 1498, title 28, United States Code.” 


The bill would give a patent holder recourse against infringe- 
ment by allowing him to enter a suit ageinst the United States 
in the Court of Claims and to bring civil action for compensa- 
tion against the firm which manufacturers—even with the con- 
sent of the government——the patented item. 


Industry concurs in principle with the report. The Machinery 
and Allied Products Institute states that present ASTR provisions 
should be revised: (1) to recognize a contractor's proprietary 
right and manufacturing know-how developed at his own ex- 
pense; (2) to insure that government requests for proprietary 
data are not made indiscriminately, are minimized and reasons 
for such requests are disclosed; (3) to guarantee that the con- 
tractor is compensated adequately for unlimited rights to use 
such information, to the extent that the unlimited rights are ob- 
tained in individual cases. MAPI is composed of the capital 
goods and allied equipment manufacturers. The member com- 
panies of the institute, for the most part not primarily defense 
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contractors, produce a substantial amount of highly engineered 
equipment as well as certain off-the-shelf-type items. 

The Strategic Industries Association, representing small busi- 
ness, takes nearly the same stand. Its members consist of the 
subcontractors to the aero/space industry, which has been nurs- 


ing at the breast of the government since its existence. 


SHORT-RANGE “SOLUTION” 


Until relief is obtained, SIA states that industry must ag- 
gressively defend its own rights, though it is willing to cooperate 
with DOD in the pursuit of the mandate from Congress. 


In the meantime, SIA recommends thot industry must deal 
with representatives of government as individuals and not as 
symbols of sovereignty. These approaches are open to individual 


firms: 


1. The Comptroller General of the United States, in a recent 
decision (B-143711, dated Dec. 22, 1960), held that the govern- 
ment should not infringe a proprietary right by competitive 
procurement. Here is a decision which may be used as a prece- 
dent. 


2. For those who hove the means, the dual drawing technique 


might be continued. 


3. In recent months four organizations, International Elec- 
tronic Research Corp., Airborne Research Development Corp., 
Parker Aircraft Co. and Robbins Aviation Co., have defended 
themselves successfully against loss of proprietary rights. They 
took positive action against the military organization that was 
obtaining competitive bids in violation of their proprietary posi- 


tion. 


This was accomplished by supplying the drawing as intended 
under the MIL spec, but with the proprietary legend. When the 
proprietary legend was removed and competitive bids were se- 
cured for the parts, contact was made with the bidders. It was 
pointed out that the bidder was placing himself in an untenable 
position by bidding on the manufacture of a patented item. To 
avoid legal action, which was promised by the off-ended com- 
pany, the bidders withdrew their bids. 


In another case, the military base wanted to remove the 
legend. The parts involved were off-the-shelf items. Letters were 
sent to the Adjutant General’s Office of the military base, point- 
ing out the violation of rights, copies of the letters were sub- 
mitted to responsible higher authorities and to each and every 
member of the Congress. The legend was replaced on the draw- 


ings. 


These companies stood up and were counted. They utilized the 
“squeaking wheel approach” and placed their faith in Article II, 
Section 8 of our Constitution which delegates to Congress the 
power ‘to promote the Progress of Science and useful Arts by 
securing for a limited time to Authors and Inventors the exclusive 


Right to their respective Writings and Discoveries”. 


Designing a machine? 


Let your local 
Gates Engineer 
Prove Super HC 
Drives save space, 
weight, money 








If you are designing a new machine or fe- 
designing one for better performance, your 
local Gates Field Engineer will be glad to 
help you. He can show you how to take 
full advantage of the many opportunities 
offered by Gates Super HC High Capacity 
Drives. 

Ask him to design a drive for your ma- 
chine two ways: a conventional V-belt drive 
and a new Gates Super HC High Capacity 
V-Belt Drive. A quick comparison will show 
you many of the important savings pro- 
vided by the new Gates drive. 

Manufacturers everywhere have stand- 
ardized upon the Gates Super HC V-Belt 
Drive—industry’s first and most advanced 
high capacity drive. It is your best assur- 
ance that your power transmission unit 
will not soon become obsolete. 

Your local Gates Field Engineer is an 
experienced, fully-qualified drive design ex- 
pert. Contact him for drive design help. 


The Gates Rubber Company 


Denver, Colorado 
































Gates Super HC Drives 
give you these benefits: 


Handles up to 3 times more 
horsepower than conventional 
V-belts in the same space. 


Saves up to 50% in drive space. 
Reduces drive weight 20% 

and more. 

Cuts drive costs as much as 20%. 
Reduces bearing load, increasing 
bearing life. 

Guards and machine housings 
can be smaller, lighter weight. 


Belt speed up to 6000 ft/min 
possible without dynamic 
balancing. 


Less costly, higher speed motors 
can often be used. 


Building 

the future on 
50 years of 
progress 


BP-11 


Gates Super HC V-Belt Drives 


Circle 7 on Reader-Service Card for more information 
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Rubber Stamps for Mechanical Drawings 


Rubber stamps olten can save mechanical drawing 
time, especially when machines and component parts 
must be inserted into a layout. Also, specific equip- 
ment can be highlighted easily when a standard line 
of products is manufactured. 


Preparation of Master Drawing 


The drawing for making the rubber stamp should 
be of single line construction, approximately 1/64 
inch thick. Minimum spacing between lines should 
be from 1/32 inch to 3/64 inch thick. Only the 
most important dimensions should appear on the 







































































Victor W. Wigotsky, Eastern Editor 


master drawing. All dimensions should be made in 
free-hand if the stamp will be used in combination 
with other free-hand design and lettering on the 
drawing. Notes pertaining to equipment specifica- 
tions should not be on the master drawing. These 
can best be added on the individual drawings after 
the stamps are applied. Center-lines should not ex- 
tend more than 14 inch beyond the last intersecting 
line. Each master drawing should consist of only 
one view for any one component to increase versa- 
tility. Black india ink on white illustration board or 
tracing cloth should be used. 
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22 || cenrza To CENTER DISTANCE 7° 
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INCREMENTS 
























































Application Techniques 

Guide lines placed on top of the stamp and cor- 
responding guide lines on the drawing will assure 
proper alignment on the layout. Fast-drying, non- 
smudge, opaque stamping ink will eliminate smear- 
ing. An electric eraser eases changes when required. 

The stamps should be kept in a rack, face down, 
to prevent dust collection. Periodic cleaning with 
alcohol and a soft brush avoids buildup of dried ink 
pigment. 
Design information presented in this article was provided by 
Richardson Scale Co., Clifton, N. J. 


















































STAMPED ITEMS are interchangeable with other company 
equipment and can be used in preparation of many drawings. 
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COMPLETE RELIABILITY 


is the PLUS VALUE 
with this Embleum 
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200 * CAP. COAL SCALE 


‘OM Panny 


Scace 





| APPRO« 1e+9 2" By RICHARDSON 





SINGLE RUBBER STAMP is used to insert coal scale on drawing. Remainder 
of layout is non-standard. Stamp emphasizes manufacturer’s equipment. 
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DRAWING REQUIRED NINE RUBBER 
STAMPS. Only lettering, dimensions and storage 
bin are applied free-hand. Less than one-quarter 
the normal time was required. Stamp cost can 
be amortized after using a few times. Drawing 


is prepared in unitized building-block manner. 
Screw feeder is first placed in position with one 
Each 
stamp is then added through use of additional 
guide lines. 


horizontal and one vertical guide line. 


For Free Reprints of the Above Article, Circle 526 on Reader-Service Card 
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Where threaded-type connectors can be eliminated 

. Anchor’s field proven Industrial Hydraulic 
Flanged Tube, Pipe and Hose Connections, Four 
Bolt Split-Flange Type make excellent units for 
connecting (1) hose assemblies to valve or pump 
parts; (2) hose to manifold; (3) pipe to pipe; 
(4) pipe to hose; and (5) hose to hose. . . in high, 
medium and low pressure systems. There are no 
threads to wear or tapered seats to groove with 
these Anchor fittings. 

Universally accepted by original equipment 
manufacturers for their complete reliability under 
all operating conditions . . . these Anchor fittings 
are leak and blow-off proof . . . trouble-free . . . easier 
to connect or disconnect, especially in tight spaces. 

The distinctive Anchor design of Four Bolt 
Split-Flange Type, Industrial Hydraulic Flanged 
Tube, Pipe and Hose Connectors eliminates costly 
pipe threading operations, separate unions and 
swivel connections, enabling users to disconnect 
and reconnect hose lines many times without dam- 
age or leaks. 

Available in flange sizes ranging from 14” to 5”. 

Write today for Anchor Catalog No. 403 which 
gives complete specifications. 


ANCI|HOR Coupling Co.Inc. 


306 North Fourth St., Libertyville, Il. 
Branch Plants: Dallas, Tex., Plymouth, Mich. 


Andy Anchor says: 
“Anchor field engi- 
neers, near you, can 
readily show you 
how you save time 
and money with 
Anchor Four Bolt 
Split-Flange Type 
Industrial Hydraulic 
Flanged Tube, Pipe 
and Hose Connec- 
tions. 


Circle 8 on Reader-Service Card for more information 
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MECHANICAL DEVICES 


Articulating Arms Give Mighty-Mite Full Independent Suspension 


Ring gear 


ARTICULATING ARMS of box-type welded-steel construc- 
tion are mounted on pins rotating in acetal resin bearings. 
Bearing brackets are mounted to steel frame. Quarter-ellip- 
tical springs are cantilever mounted to swing arms and are 
fastened to shackles amidships. Suspension control is by di- 
rect-acting, telescopic-type shock absorbers. Molded “Delrin” 


10 


Robert L. Candlish, Detroit Editor 


plastic part supports inboard end of universal joint protec- 
tive boot on front wheel universal joints. This replaces die- 
cast aluminum part used on original design. Extension on 
plastic part prevents boot from being cut by rotating shaft 
spline in event boot is struck by obstacle. Low friction co- 
efficient of plastic eliminates need for bearing insert. Body 


TSS 























is aluminum; frame is welded steel. Inboard brakes are used 
on both axles to reduce unsprung weight and remove brak- 
ing loads from suspension. Frame mounting of differentials 
eliminates suspension wrap-up on accelerating. Positive-trac- 
tion mechanisms are used both front and rear. 
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Y44-TON 4 by 4 LIGHTWEIGHT M-422 TACTICAL 
VEHICLE was developed for Marine Corps “vertical en- 
velopment” operations. Capacity is four persons or two 
persons plus 500 Ib in cross-country operations, pulling 
trailer loaded with 1000 Ib. It can be adapted for mount- 
ing 106-mm_ recoilless rifle. All components are com- 
pletely waterproof. With little preparation, vehicle can 
ford completely submerged. Engine is four-cylinder air- 
cooled with aluminum block, 55 hp at 3600 rpm. 


\ system of front-leading and rear-trail- 
ing articulating arms, quarter-elliptical 
leaf springs, and direct-acting shock ab- 
sorbers provides four-wheel independent 


suspension in the new Marine Corps light- 
weight tactical truck. The independent 


suspension keeps all wheels in contact 
with the ground on rough terrain, pro- 
viding maximum tractive effort and at 
the same time reducing shock loads trans- 
mitted to vehicle and occupants. Trans- 
verse pivoting of suspension arms causes 
wheels to move vertically with no change 
in track. Power is transmitted to wheels 
through double universal-joint halfshafts 
with splined slip-joints at the outboard 
end. Ball-type constant-velocity joints are 
used on outboard ends of front axles. 
Transfer of suspension forces to rigid 
center-section of box-type frame side rails 
causes minimum distortion of frame. The 
M-422 lightweight tactical vehicle is being 
built by American Motors Corp., Special 
Products Div., Detroit, Mich., under con 
tract with the Detroit Ordnance District 





How to buy a ball valve! 
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1, TOP ENTRY 





2. IN-LINE MAINTI NANCE 





3. TOP AND BOTTOM GUIDED BALL 





4. DOUBLE SEATS 





5. FLANGES INTEGRAL WITH BODY 





6. ONE-PIECE BALL AND STEM 





7. BLOCK AND BLEED 
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8. COMPETITIVELY PRICED 




















In addition to these outstanding features, the FLO@BALL valve, with all teflon seats 
and seals, offers all of these advantages which make it far superior to other types 
of valves: fast 4% turn, minimum pressure drop, leakproof shut-off, visible on-off 
indication, no backlash, and the lowest torque of any valve. The FLO@BALL can 
never stick or freeze, and it lasts longer, with less maintenance, than any other 
valve made. 

HYDROMATICS offers the most complete line of industrial bal! valves, including 1” through 14” 
flanged, 150#, 300# and 600#, all built to ASA dimensions. Also available: ¥%”—2” screwed end 
valves to 3000#. 

HYDROMATICS is the world’s most experienced ball valve manufacturer, having 


built ball valves to 10,000 psi and 14”. See your local distributor for details and 
prices, or write to: 


Hydromatics,inc. 


BLOOMFIELD, N. J. ¢ PILGRIM 8-7000 e TWX= BLOOMFIELD, N. J. 120 


Copyright 1961 Hydromatics, Inc. 





active for the Marine Corp. 
For Free Reprints of the Above Article, 
Circle 527 on Reader-Service Card 
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Shock, vibration, and 


Circle 10 on Reader-Service Card for more information 
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water resistant 


PRESSURE 
CONTROL 


11 


Type 
Jil 
Multi-Purpose 


The Type Jil pressure control is an enclosed, 
precision built, rugged unit with water and shock 
resistant features. It is designed for surface mount- 
ing, has a cast bronze case, and has steel bearing 
surfaces and lock washers for applications involv- 
ing shock or vibration. 





various models cover ranges be- 
tween limits of 0 to 600 psi and 
0 to #0” Hg, Vac. 


15 amps or 20 amps at 115 or 230 
volts A.C.; D.C., manual reset, 
high ambient & other switches 
available upon specification 


N.C., N.O., or double throw, no 
neutral position 











.| Screw type terminals on switch 
are standard 





Fixed and uniform throughout 
.| specified range is standard 


| 44” NPT female, brass fitting is 
standard 








.| Design variations are available 
upon specification 

On industrial equipment and engine 
Fenny . . « Marine, aircraft 
an 


special purpose 











UNITED ELECTRIC manufactures a complete line of 
te ature, pressure, and vacuum controls. For 
applications requiring custom-built units or modified 
standard units, call upon a UE application engineer 
for rec dations. Write for complete specification 
hp data on the Type J11. Similar data avail- 
able on all other UE , 
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United Electric Controls 
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Design News 


Coil Spring Clutches Give Eight-Millisecond Response to Servo-Actuator 


Edward W. Schrader, Western Editor 


A conical tlutch collar moving axially, forces a con- 
tinuously rotating coil spring to grab its output 
mandrel for clutch engagement. The servo-actuator 
uses two unidirectional clutches. One clutch engages 
for clockwise rotation; the other for counterclockwise 
rotation. 

The driving motor, supplying energy to the sys- 
tem, rotates continuously. Its double-end shaft pow- 
ers speed-reducing gear trains on either end of the 
motor; one end includes an idler gear for counter- 
rotation. 

Solenoids actuate either one, but not both, of the 


| clutches to select direction of. rotation of output 


shaft. On triggering, the solenoid armature extends 
axially for the conical clutch collar to engage the 


tapered end of the rotating coil spring. The opposite 
end of the spring is affixed to the input gear train. 
The angle on the clutch collar converts part of the 
axial force to a radial force, thus locking the end 
and the sides of the coil spring to its mandrel. The 
wedging action on the spring, both radially and 
axially, transmits torque to the output mandrel. 

The final gear pass is a worm and gear, with a 
small lead angle and an hourglass worm. The worm- 
gear arrangement gives dynamic braking or self- 
locking against any external load on the output 
shaft. There is no reflective loading into the system. 

The Electromechanical, Pulsed Servo-Actuator is 
a design development of American Electronics, Inc., 
Fullerton, Calif. 


Output shoft 


CW rotation 


CW clutch (engaged) 





Input geor (continuous rotation) 
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utput CW clutch (disengaged) 


mandrel : 
Clutch interlock and solenoid gap adjustment 
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COIL-SPRING CLUTCH achieves high response through 
continuous rotation, which eliminates time required to over- 
come static inertia when bringing parts up to rotating speed. 
Clutch interlock assures engagement of only one solenoid 





Output mandrel 


Y Idler for counterrotation 


at a time. Thrust loads on worm are supported by tapered 
roller bearings. Output shaft is capable of full 360-deg 
CW and CCW rotation with positive lock at any angle 
when both clutches disengage. 








Clutch 
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DISPLAY SERVO-ACTUATOR at IRE Show. Output 


stall torque is 2000 in-lb with 20w, polarized, d-c input 
signal to control directional actuation. Angular rate is 
200 deg per second with 1000 in-lb load. With 154-inch 
dia output shaft, transverse loading is in excess of 5000 


= 


Ib in shear. 


MISSILE FIN powered by pulsed servo-actuator is self- 
contained plug-in module. Electrical system replaces con- 
ventional hydraulic steering system for flight control. 
Actuator can be stored for long periods of time and 
cannot be troubled with oil leaks or deteriorating seals. 





MAGNITUDE (db) 


FREQUENCY RESPONSE to 60 cps. Delay time, from 
solenoid voltage applied to achieving 100 percent output 
speed, is 10-millisecond CW rotation and eight-millisecond 
CCW rotation. 


For Free Reprints of the Above Article, 
Circle 528 on Reader-Service Card 
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This is an actual photograph of ‘‘Mylar” undergoing dielectric strength test (per ASTM-D-149). 


MYLAR?® has a dielectric strength of 4,000 volts per mil 


Can the unique combination of properties found in “Mylar” 


help you solve your design problems? 


High dielectric strength helps cut capacitor size. 
Tough, thin “Mylar” with a dielectric 
strength of 4,000 volts per mil for 1 mil film 
(per ASTM-D-149) permits capacitor man- 
ufacturers to reduce size of finished unit . . . 
improve performance and reliability. 


“‘Mylar’’* polyester film is a tough, flexi- 
ble engineering material. In addition to 
its outstanding dielectric strength, 
*‘Mylar’’ has an average tensile strength 
of 20,000 psi, withstands temperature ex- 
tremes (-60° to 150°C.) ... resists most 
chemicals and moisture. 

On an area basis, tough, thin ““Mylar’’ 
often costs less than heavier, conventional 
materials. ‘““Mylar’’ can be laminated, 
embossed and metalized, punched or 


coated. The film won’t embrittle with 
age. “‘Mylar’’ is available in roll or sheet 
form in a wide range of gauges. 

Find out how the combination of prop- 
erties in “‘Mylar’’ can help you solve 
knotty design problems, improve product 
performance or cut costs. Write for our 
booklet containing detailed information 
on properties and applications. E. I. 
du Pont de Nemours & Co. (Inc.), Film 
Dept., Room P-9, Wilmington 98, Del. 


**‘Mylar’’ is Du Pont’s registered trademark for its brand of polyester film. 


REG. U.S. Pat. OFF. 


BETTER THINGS FOR BETTER LIVING 
.. THROUGH CHEMISTRY 


DU PONT 


MYLAR 


a @) 4 he | 
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TubeXperience in action 


Wind Velocities to Mach 7 Prove 
Needle-Size Superior Stainless Tubing 


Manometer lines of Superior Type 304 stainless tubing, 
drawn to needle size, withstand the vibration caused 
by air speeds beyond Mach 7 and internal pressures as 
high as 5000 psi in FluiDyne wind-tunnel tests of 
missile component models. And they have been in 
some assemblies for 34% years without cracking, pin- 
holing or buckling. 


FluiDyne Engineering Corp., one of the major de- 
signers of such test facilities, attributes the long life 
of this Superior tubing to both its high modulus of 
elasticity and its resistance to the corrosive effects of 
mercury and soldering-flux acid. 


Ductility is a big advantage, too. This permits the 
Superior tubing to be easily hand-bent into complex 
shapes for application in wind tunnels and readout 
equipment. 


Filling stainless steel tubing orders that call for tiny 
needle tubing in gages from 6 to 33 or tubing with 
OD’s as large as 1.125 in. calls for the resources 
Superior has to offer. Why not investigate us as a 
source of small-diameter stainless tubing. Catalog 21 
describes the types and analyses available. Also gives 
tips on its selection and application. Superior Tube 
Company, 2002 Germantown Ave., Norristown, Pa. 


<Sowourar lube 
GO name in small tubing 
NORRISTOWN, PA. 
All analyses .010 in. to ¥% in. OD—certain analyses in light walls up to 22 in. OD 
West Coast: Pacific Tube Company, Los Angeles, California » FIRST STEEL TUBE MILL IN THE WES 


Circle 12 on Reader-Service Card for more information 
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Energy Abserber : 


Victor W. Wigotsky, Eastern Editor 


Energy absorber 


Fae load 








An energy-absorption device in an aircraft seat 
converts linear motion to rotary motion. Energy 
is absorbed by the slipping of a multiple-disc 
friction pack. Unit effectively absorbs a 30G force 
to maintain a safe G-load on the pilot in event of 
a flight-deck barrier crash. 

Data indicates that the human body, when posi- 
tioned in a typical high-speed aircraft seat, can 
safely absorb short-duration shock loadings of ap- 
proximately 18 G's. Higher loadings, however, 
can produce vertebral injury. The new device 
acts as a rigid member at loadings below 18 G's 
but becomes a pure energy absorber above the 
18G threshold. Controlled friction clutches trans- 
late the linear seat motion into clutch rotation. 
This absorbs the impact energy within a short ab- 
sorption distance and meets the small envelope 
requirements of the installation. 

Device can be removed from the aircraft and 
reset to its original position for re-use. Calibrated 
pre-loading of the clutches can be established by 
mechanical adjustment. Presetting for any G-value 
is accomplished by compressing the spring pack, 
which increases or decreases the pressure across 
the friction pack. The G-value at which the 
clutches slip is in turn increased or decreased, 
depending on the preset value. 

Unit is incorporated into the aircraft's seat- 
adjusting mechanism. The energy absorption de- 
vice (patent pending) was designed by Louis 
Fuchs, Airborne Accessories Corp., Hillside, N. J. 
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Converts High-G Impact to Rotary Motion 


Center member 


Adjusting nut 


Sleeve 


Threaded joint 


& Tension load 


ADJUSTING NUT, SPLINED TUBE, discs, 
sleeve, thrust bearing, spring pack and stop form 
assembly that is straight-splined externally and 
helically splined internally. With outer member 
and center member installed, this assembly is 
locked. At rest, entire pressure of spring pack is 
reacted through friction pack. Applying tension 
load moves stop, spring pack and thrust bearing 
against sleeve. However, to move sleeve axially, 
it must also rotate due to helical threads mating 
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Fixed end ¥ 


Threaded joint 
Spring pack 


Outer member 


Outer discs 


fixed center member. Outer member, when mov- 
ing axially, does not rotate. Before motion occurs, 
inner friction discs must slip between outer 
discs. Hence, tension load must reach predeter- 
mined value before motion (elongation) occurs. 
No torque reaction is felt externally since action 
and reaction occur internally. Adjusting nut, 
tube, friction pack bearing, spring pack and stop 
react as a unit against sleeve. 


1961 


Design 
Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 


Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 


They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 





and maintenance is no problem. 

These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 

To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66DN. 


DUFF-NORTON COMPANY 


Four Gateway Center - Pittsburgh 22, Pa. 


DUFF-NORTON JACKS 
Ratchet + Screw 
Hydraulic « Worm Gear 


DUFF-NORTON 


COFFING HOISTS 


Ratcnet Lever « Air 
Hand Chain « Electric 
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More OEM's than ever before 
are swinging to FORD POWER 


Gear Spacing along Vertical Rack 


...pecause 


@ rorp 


INDUSTRIAL 
ENGINE 
SERVICE 

IS 

PVN N=) 8 - 

EVERYWHERE 


INDUSTRIAL \ 


ENGINES 
DELIVER 
MORE 


yep 
AR ae 


HORSEPOWER 


These are just a few of the many reasons original 
equipment manufacturers from coast to coast are 
specifying Ford Industrial Engines. 

Only Ford offers a full line of modern, overhead- 
valve-design engines. They’re compact and modern, 
delivering more horsepower per pound of engine weight 
than ever before possible. For OEM design engineers, 
this means greater freedom of equipment design plus 
important weight. rah 

For true economy, Ford’s short 
stroke design can’t tched A 
it minimizes friction and delivers 
more usable power from every drop 


of fuel! And overhead valves permit faster, easier servic- 
ing. Costly downtime is further pared for your custom- 
ers by the immediate availability of parts and service. 
All the more commonly purchased replacement parts 
are stocked by your nearest Ford Dealer. 

Ford Industrial Engines range from 134 to 534 
cubic inches, including modern diesels. Most engines 
are available as foot- or skid-mounted power units. 

For dependable power that can be 
easily matched to your original equip- 
ment requirements . . . specify 
Industrial Engines! 


INDUSTRIAL ENGINES 


AND POWER UNITS 


YOUR JOB IS WELL-POWERED WHEN IT'S FORD-POWERED! 


INDUSTRIAL ENGINE DEPARTMENT, FORD DIVISION, FORD MOTOR CO., P.O. BOX 598, DEARBORN, MICH. 





( West of Rockies write to: 





> FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 6787, LOS ANGELES 22, CALIF. 
>FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 1666, RICHMOND, CALIF. 
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Volrath Holmboe, Correspondent in Sweden 


Careful spacing of three drive gears along a verti- 
cal rack distributes load evenly to all parts and 
increases the safety factor of an elevator drive. 
Unequal simultaneous angles of attack between 
gears and rack avoid occurrence of “weak” angles 
in all gears ‘at the same time. Drive to each gear 
is spring-loaded to absorb rack irregularities. The 
arrangement permits a robust design with large 
teeth and results in low stress on gears and rack. 

The gears drive an elevator up and down along 
a rail inside a TV-antenna mast. Round bolts 
across a channel form the rack. Engagement is 
preserved through ball-bearing guide rollers, 
while a fourth gear at the top of the cage rotates 
a spring-loaded centrifugal regulator for the 
emergency brake. When a certain rpm is exceeded, 
centrifugal weights catch hooks inside the hous- 
ing. This releases an eccentric disc which presses 
the rail against a saw-toothed shoe for efficient 
braking. 

With the driving motor attached directly un- 
derneath the lift cage and with all controls and 
instruments located inside the cabin, the arrange- 
ment forms a complete self-powered unit without 
cables and external mechanisms. Known as Mast- 
Lift, it is a development of Alimak-Verken AB, 
Skelleftea, Sweden. 
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Helps Elevator Load Distribution 
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UNEQUAL ANGLES of gear attack relative to rack are 
obtained by spacing gears at uneven multiples of gear 
pitch. Large transverse force components at large contact 
angles will take place at different times for each gear. Four 
internal helical springs permit 3-4-mm rotational move- 
ment between each gear and its shaft. Emergency brake 
consists of eccentric disc and saw-toothed shoe on opposite 
sides of rail. When centrifugal regulator releases brake, 
rail is pressed between disc and shoe. 


* 


GEAR TRANSMISSION is located in front of engine be- 
low lift cage. Each gear is driven by self-locking worm and 
worm gear. T-sectioned vertical rail carries gear rack and 
serves as track for guiding rollers for lift cage. Lift consists 
of steel frame with corrugated aluminum walls. Entrance 
to cabin is through top door in roof. Limit switch prevents 
engine from being started unless top door is closed. Maxi- 
mum load is 500 kg (1100 Ib) and lifting speed is 0.3 m/sec 
(60 ft/min). Lift is driven by two-stroke gasoline engine 
developing 10 SAE horsepower at 5250 rpm. 


Consider the many ways this plastic can 
toughen your product, lighten your problem 


National Vulcanized Fibre is one of the most do-more, 
save-more, get-around materials ever produced. Thou- 
sands of jobs well done have established its reputation. 
Yet there are still other cost-cutting applications to 
be explored, many that no other plastic can handle. 

What is Vulcanized Fibre? A tough, dense cellulosic 
plastic. As track insulation, thousands of tons of 
Vulcanized Fibre are now absorbing the steady beating 
of trains passing over. Has the highest arc resistance of 
any material known; is a class ‘‘A’’ electrical insulation. 
Low thermal conductivity, high resiliency, great shock 
and abrasive resistance. Shrugs off oil, gasoline, most 
solvents. A most un-ordinary plastic. Weighing but 
half as much as aluminum, Vulcanized Fibre is one of 
the strongest of materials for its weight. 

You can machine, punch, form, deep-draw; combine 
with rubber, copper, laminated plastic, and other mate- 
rials. Takes polish, paint, embossing. Consider design 
and shape... you'll find Vulcanized Fibre as motor slot 
insulation or in intricate forms such as gear assemblies. 

There are 16 standard and many special grades, 
among them “‘Pyronil’’, which is fire-resistant. You may 
well find precisely the properties needed to make your 


product a better buy. There’s a free sample kit wait- 
ing for you at a nearby NVF sales office. Check Sweet’s 
Product Design File 2b/Na for the one nearest you. 
Or write directly to Dept. LL-3, Wilmington, Delaware. 





116 Choices: One Source This is the latest count of the dif- 
ferent plastics and grades NVF can offer in your search 
for the one best material. Add to this total the one special 
grade that can be developed from scratch to meet your 
particular need. This full range of materials is backed by 
complete engineering services . . . from application assist- 
ance up to and including the delivery of 100% usable, 
precision-fabricated parts ... in any quantity, on time! 

Call the NVF Sales Office near you. It’s a direct line 
to single-source help on your current materials problem. 











NVE e 


NATIONAL VULCANIZED FIBRE COMPANY 
WILMINGTON 99, DELAWARE 


in Canada: NATIONAL FIBRE COMPANY OF CANADA, LTD., Toronto 3, Ontario 


Circle 15 on Reader-Service Card for more information 
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WHEN you stamp your own aluminum 
circles or any irregular blanks, up to 
25% of coil weight ends up as scrap. 

You can eliminate this waste—plus labor 
of shearing and blanking—by buying circles 
or blanks direct from Fairmont. 

Fairmont is the source for circles. As a 
prime supplier of aluminum blanks to every 
utensil maker, Fairmont’s 30-year stockpile 
of dies is unduplicated anywhere. Find out 
how easily we can fill your requirements from 
our stock of dies. 


FAIRMONT ALUMINUM COMPANY 


SUBSIDIARY OF CERRO CORPORATION 


Or by blanking from your dies in our plant, 
we can effect labor, material savings for you. 

Other Fairmont benefits: the consistent 
quality that is a Fairmont tradition . . . indi- 
vidual flash annealing for finer grain struc- 
ture... 100% inspection of every blank. 


FIND OUT ABOUT FAIRMONT’S 
CUSTOM BLANKING SERVICE NOW 


A Fairmont engineer will be glad to give you details. Call 
your local Fairmont office. Or write Vice President, Sales, 
Dept. 29-C, Fairmont Aluminum Co., Fairmont, W. V. 


Sales Offices in Principal Cities 


FAIRMONT + WEST VIRGINIA 
FAIRMONT 3010 * CABLE ADORESS: FARMON 


Circle 16 on Reader-Service Card for more information 
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IDEAS... 
MECHANICAL DEVICES 


Reservoir Vortex Gives Constant 
Oil Supply in Any Attitude 
Edward W. Schrader, Western Editor 


An oil reservoir delivers air-free oil to the con- 
stant-speed drive inlet in all attitudes of airplane 
flight, including negative G conditions. The mix- 
ture of oil and air from the constant-speed drive 
enters a swirl chamber tangentially. The result- 
ing action creates an induced vortex, which is 
truncated at the top and bottom by the outer 
swirl chamber. The device feeds 4 gpm of oil 
under constant flow to the lube and cooling sys- 
tem. 

The lower density air, entrained in the enter- 
ing oil, moves to the center of the vortex as a re- 
sult of the centrifuging action. Thus, a cylinder 
of rapidly rotating oil is formed with a core of 
air at its center. 

As the incoming oil-air mixture adds more air 
to the chamber, the air already in the core moves 
up and out of the swirl chamber. In normal atti- 
tude, the air passes through an air outlet into the 
chamber above a baffle. The air passes through 
the chamber and out the vent port. 

The oil passes to the oil-side of the baffle. This 
chamber has a lower static pressure as a result of 
constant oil removal through the suction port. 

Bleed holes puncture the baffle separating the 
oil-side chamber from the air-side chamber. The 
residual air in the oil on the oil-side chamber 


RESERVOIR de-aerates oil in constant-speed drive system. 
Oil returning to reservoir is highly aerated (35-50 percent 
air). Flow rate of oil returning to reservoir varies within 
70-100 percent. Reservoir delivers constant 4 gpm supply of 
de-aerated oil (1-5 percent air) to suction line outlet in all 
attitudes. Reservoir has been used on F100, F106 aircraft 
and is programmed for secondary power system of B-70 
supersonic bember. 
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passes through these bleed holes to reach 
the air-side of the baffle. 

The inverted separated-air outlet in- 
directly assists in removal of residual air. 
In normal flight attitudes, the outlet is 
submerged under a static head of oil. Oil 
flows down the outlet tube in an auxiliary 
circuit and into the bottom of the swirl 
chamber. Here it is again entrained in the 
vortex and is pumped through the oil 
outlet, packing the oil-side of the cham- 
ber. It fountains up through the bleed 
holes, carrying the residual air with it. 

During inverted, or negative G, op- 
eration of the reservoir, the performance 
of the de-aeration cycle remains largely 
unchanged. The air-oil mixture enters 
the inner swirl chamber at high velocity. 
The mixture swirls, de-aerates and floods 
over both ends of the inner swirl cham- 
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ber. As air-free oil, it is pumped to the 
oil-side of the baffle through the outlet. 

When the reservoir operates on its side 
or in any other intermediate attitude, per- 
formance is essentially the same. The air 
leaves the vortex by one of the two out- 
lets which offers the least resistance. 
The oil enters the swirl chamber to be 
pumped to the oil-side through the other 
outlet. 

The inner-outer swirl chamber design 
maintains a constant mean flow path for 
the oil between the tangential inlet to 
swirl chamber and the swirl chamber oil 
outlet. Thus, the design gives nearly uni- 
form de-aeration in all reservoir attitudes. 

The oil reservoir is a patent-pending 
design development of North American 
Aviation, Inc. 
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THESE “WIRE-WOUNDS” ARE 
CIRCUIT SHRINKERS.... . newy 


expanded line lets AXIOHM® power resistors go into smaller circuits! 


Ward Leonard AXIOHM power resistors 
are now available in seven sizes—down 
to 2 watts, up to 12.5. 

They’re ideal for miniaturization in 
printed-circuits, industrial instrumen- 
tation and automation circuitry. But 
they’re recommended for any electrical 
or electronic application where the high- 
est stability and maximum overload ca- 
pacity are required. 

The seven AXIOHM sizes come in a 


complete range of resistance values (see 
table) from 0.1 to as high as 75,000 
ohms. Naturally, they feature the qual- 
ities Ward Leonard has made famous in 
power resistors: 

Vitrohm vitreous enamel; Ward 
Leonard’s specially made ceramic core; 
specially selected and matched resist- 
ance wire; and strong, permanent, low- 
resistance, spot-welded, lead-to-end-cap 
junctions. °.9 





SIZES AND RATINGS 





Resistances (ohms) 


Dimensions (inches) 





Rating 
(in watts) Type Min. 


Max. Length* 





2X 0.1 
3X 0.1 
4x 0.1 
5XM 0.1 
7X 0.1 
10 0.1 
12.5 0.1 











5,000 % 
10,000 Ye 
15,000 Ne 
20,000 , 
25,000 1 
50,000 1% 
75,000 1% 











*Less leads. 


Get complete details in Supplement C to Catalog 15. Write for your copy and a 
list of stocking distributors today. Ward Leonard Electric Co., 26 South Street, 
Mount Vernon, New York. (In Canada: Ward Leonard of Canada, Ltd., Toronto.) 


RESULT-ENGINEERED CONTROLS SINCE 1892 


- WARD LEONARD 
ELECTRIC CO.“ 


RESISTORS « RHEOSTATS « RELAYS e CONTROLS « DIMMERS 


Visit us at Booth 2231 at the IRE Show. 
Circle 17 on Reader-Service Card for more information 





Mars products are available at better engineering and drafting material suppliers everywhere 


WON'T SMEAR ON MYLAR -ERASES ON MYLAR 


Seen designed to work perfectly on matte-surface drafting film the highest professional standards. Shown: Mars-Lumograph Duralar 
of Mylar® Duralar is the newest in the complete line of Mars fine draft- pencil and lead—available in five special degrees, K1 to K5; Mars-Duralar 
ing products. All are imported from West Germany and are made to meet Technico with adjustable Duralar degree indicator; Duralar eraser. 


©1.M. for GuPONT's Polyester film. 
the pencil thats as good as it looks vi yy. et ss 


J.S. STAEDTLER. INC. 
HACKENSACK, NEW JERSEY 
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Normal Vibrations Help 


Celestino O. Lubatti, Italian Editor 


Normal vibrations in a moving car are used to 
lift and drop a speed recorder’s pen. Intermittent 
pen contact with the waxed record disc consider- 
ably reduces drive torque requirements, produces 
neat dotted lines. 

\ spring-suspended arm, pivoted to the instru- 
ment frame at one end and having a weight at the 
other, responds to vibrations. It swings through 
a vertical arc between close limit-stops in accord 
with frequency of car vibration. A taper cam re- 
ciprocated by this assembly rocks another lever 
through a small horizontal arc to lift and lower 
the pen alternately. Simultaneously, the speed- 
ometer shaft varies the radial position of the pen 
over the record disc to indicate speed changes. 
Low friction of the sector gear and toggle lever 
drive permits use of the very small torque avail- 
able on the speedometer shaft. 

Two additional pens record, respectively, en- 
gine hours and distance covered by the car. A vi- 
bration-sensing arm, similar to that of the speed 
recorder, swings the intermediate pen to indicate 
engine-running periods. The integrating gear of 
the speedometer actuates the distance record pen 
by means of a disc-cam bearing against a crank 
lever. The various drives are located behind a 
swivel lid housing the clock and the record disc. 
The instrument was designed by E. Boselli SpA, 
Milan, Italy. 


Speedometer 


Swivel lid 


INTERMITTENTLY LIFTED PEN of speed recorder is 
driven by speedometer shaft to avoid complex mounting 
for separate drive. Additional pens indicate engine-running 
periods and distance covered by car. Clock on swivel lid 
rotates waxed record disc. 
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ACME 


Speedometer Drive Recording Stylus 


Veep 


Rocking lever Flexible arm 


i aee 100,000 


Speed-recording pen 





Limit stops 

Acme backs its quality Power 
Transmission Products with 
the best engineering service 
available in the industry. 
Even on short notice, Acme 
has its Engineers available 
to put their years of experi- 

Balance spring ence and technical knowledge 
‘to work in helping you solve 
a design, installation or any 
other chain drive problem 

Sector geor —_ you may have. 


tages ah ented peg Acme has built its reputa- 
tion on providing customers 

dependable service before, 

during and after the sale. 


Vertical pivot } Toggle lever 





Wherever you are, what- 
ever your problem, there’s 
an Acme Engineer as close 
as your telephone, ready and 
willing to lend his assistance 
just for the asking. When 
your drive problems require 











CAR VIBRATION causes oscillation of spring- 


suspended weights belonging respectively to speed 
recorder and indicator of engine-running periods. 
Speed-recorder weight reciprocates taper cam. 
Rocking lever turns about vertical pivot to lift 
and lower pen alternately. Balance spring holds 
weight and keeps pen in contact with record disc 
when no vibration occurs. Vibrations drop weight 


Record disc Limit stops 


and taper cam, allowing flexible arm to spring 
back and lift pen. Sector gear rotated by speed- 
ometer shaft swings toggle lever carrying flexible 
arm. Intermittent pen contact with record disc 
considerably reduces power absorption for dia- 
gram plotting. Disc cam rotated by integrating 
gear (not shown) presses spring-loaded crank to 
move distance record pen. 


Write Dept. 14-W 
for new ill. 100 page cata- 
log with engineering section. 


RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES 





ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE 
COUPLINGS, ATTACHMENTS. (Special and Standard) 


Circle 19 on Reader-Service Card for more information 
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Another pump problem...solved by [UTHILL 
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POSITIVE LUBRICATION 


Ye SE bes aS 


of Halliburton‘ fracturing” units 


with TUTHILL PUMPS 


The HT-400 truck mounted pumping unit is a 
proud manifestation of Halliburton’s 35 years of 
leadership in oil field service operations. These 
units were especially developed for ‘‘fracturing”’ 
... the breaking apart and propping open of oil 
formations by hydraulic or fluid pressure . . . in 
which oil mixed with selected grades of sand is 
pumped into oil wells at extremely high pres- 
sures. A pair of HT-400 units, mounted side by 
side, can deliver over 1,000 hydraulic horsepower 
. .. move over 42 barrels of oil per minute . . . or, 
with modifications, reach pressures of 20,000 psi. 

For positive lubrication and cooling Halli- 
burton selected Tuthill model 6C pumps as an 
important component of the rugged HT-400. 
Special modifications of the shaft and mounting 
bracket by Tuthill’s application engineers permit 
the 6C to be assembled into the Halliburton unit 
with the greatest possible ease. 


Tuthill manufactures a complete 
line of positive displacement 
rotary pumps with capacities 
from \% to 200 gpm; for pressures 
to 1500 psi; speeds to 3600 rpm. 


Over 800 standard models 
This model 6C is one of over 800 models in Tut- 
hill’s complete selection. These include reversing 
pumps, special pump motor-combinations, and 
stripped units for OEM use. They may be fur- 
nished with a wide variety of modifications in- 
cluding built-in relief valves, automatic reversing 
feature, special porting arrangements, special 
seals or shaft extensions, and many more. 

Probably a Tuthill standard model can provide 
an economical, dependable answer to your pump- 
ing problem. But if your application requires it, 
Tuthill’s engineers will develop modifications or 
special features to provide the best possible solu- 
tion to your pumping problem. 

Catalog 100 describes the complete Tuthill 
line. Write for your copy. Or forward informa- 
tion on your application, so we can indicate how 
our engineers may be able to provide savings. 


943 East 95th Street, Chicago 19, Illinois 
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Pivoted Beam Frame 


E. J. Stefanides, Central States Editor 


An unusual design of fabricated frame for open- 
gap presses uses two fabricated beams pivoted at 





one end and held together by shrunken tierods 
and a beam spacer. 

This design effects a material savings and pro- 
vides heavy sections where needed. It also elimi- 
nates the need for difficult, small-radius bending 
of heavy plates at the throat of the frame. Anoth- 
er advantage over the conventional open-gap “‘c” 
frame fabricated construction is that all stresses 
are definitely predictable simple stresses. 

The upper and lower beams are of fabricated 
box construction and are joined at the pivot end 
by a compression pin assembly. This assembly 
consists of two cast steel, compression pin support 
halves and a compression pin. One half is attached 
to each of the beams and bears on the compres- 
sion pin. Four spring-loaded bolts hold the two 
halves together. Spring loading of the bolts pre- 
vents rupturing during rebound when the load 
is removed suddenly. 

Two tierods are used, one on each side of the 
frame at the beam spacer, which is also a fabricat- 
ed box section. The tierods are shrunk in place 
to preload the frame in opposition to applied 
load. 

This frame was designed by The Erie Foundry 
Co., Erie, Pa., for a recent 200-ton hydraulic 
flanging press. 
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LONG-LOK 


Simplifies Stress Prediction, Frame Fabrication 


200-TON HYDRAULIC FLANG- 
ING PRESS vertical rams are 
each of 100-ton capacity. Press at 
left has vertical rams keyed to- 
gether to act in unison. Rams of 
press at right are controlled in- 
dependently for separate action. 
Horizontal ram is also of 100-ton 
capacity. 


Hydraulic 
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Use of Long-Lok Self-Locking Screws on this Sierra- 
Schroeder Controls Model 74-01B Valve eliminated lock 
wire, provided repeated re-use — simplified field service. 
Long-Lok Self-Locking Screws are used on the housing 
of this valve as well as on the gear train mounting where 
an extremely restricted assembly area makes the use of 
lock wire a time consuming and prohibitively expensive 
operation. 


Long-Lok Self-Locking Screws can speed and improve 
Beam spacer Ip your assembly operations — provide important savings 
Compression in time and labor —assure highest reliability. 


pin assembly J 
Available in all head sizes and styles— have wide tem- 
— perature range —qualified to MIL-F 18240 specifications 
— head marked for self-lock identification. 

















Tie rod 








= I lf you have a fastener problem, Long-Lok can help you. 
Hydraulic | | | WRITE FOR CATALOG LL-61 
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Lower beam 


FRAME consists of upper and lower fabricated beams pivoted at one end 
and held together by box section spacer and shrunken tierods. Design is 
particularly suitable for large-capacity, open-gap machines since it elimi- 
nates small radius bending of heavy plates at throat. 
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IDEAS... 
An mgerset-tond air compressor MECHANICAL DEVICES 
fills a vital role 


in the operation of huge 


Marion Type 181-M shovel. Floating Sun Gear and Annulus 


J. H. van Grondelle, Correspondent in Holland 


Both sun gear and annulus float to distribute 
load evenly among planet wheels of a multiple- 
planet epicyclic helical-gear transmission. Depend- 
ing on the ratio between annulus and sun gear, 
.three or more planet wheels are used to transmit 
power: In comparison with simple planetary gear 
transmissions at similar gear loads, at least three 
times as much power can be transmitted. Addi- 
tional advantages are lower gear speeds, reduced 
friction losses, smaller deflection of shafts and less 
weight. 

A prerequisite for top efficiency in power trans- 
mission with multiple epicyclic gear reductions is 
that all planet wheels must be loaded equally. In 
this design, the two-part sun gear is supported 
only by the planet wheels and adjusts itself to 
equalize radial components of forces from the 
planet wheels. Axial components between the dual 
units are equalized automatically because a double 
gear-type coupling between sun gear and driving 
shaft permits axial displacement freely. 

Comprising two internal ring gears with op- 
posed helical toothing connected to a coupling 
ring, the annulus transmits torque to the casing 
(or the output shaft) through a double gear-type 
coupling. Being free to slide axially, the latter 
permits the annulus rings to adjust themselves on 
the planet wheels so as to divide the load equally. 


Sarg net te re 


Absence of axial forces on either input or output 


design with Ingersoll-Rand for dependability | i=." =" © "= 


The design was invented by Dipl. Ing. Stoeck- 

icht, Munich, and manufacturers are Messrs. 
Equipment designers and product engineers Krupp, Essen, Western Germany. 
can match their most rigid specifications from 
this complete line of Ingersoll-Rand air-cooled Stationary annulus 
air compressors. Top efficiency and operational 
economy plus important savings in space and 
weight make I-R compressors the top choice 
for dependable components. 


Get complete details from 
your Ingersoll-Rand 
representative or write 
for catalog data. 


Output shaft 





Ingersoll-Rand air-cooled air compressors are 
available as bare units, baseplate mounted or 
tank mounted in sizes 2 through 20 hp. In addi- 
tion, I-R can furnish high pressure compressors, 
non-lubricated compressors and vacuum pumps. 


Input shoft 


Rotating planet corrier 


EPICYCLIC GEAR TRANSMISSION model with rotating 
planet carrier. Lubricating pump driven by low-speed shaft 


is opiional, as is hydraulic clutch between annulus and 
I g we gearcase (not shown). Transmissions are available in vari- 
Ti @ernso ATi ous sizes up to 20,000 hp, with ratios from 2:1 to 12:1, and 
speeds from 250 to 3000 rpm (low-speed shaft). Multistage 

11 Broadway, New York 4, N.Y. transmissions have ratios up to 100:1. 
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DESIGN NEWS—MARCH 13, 





Equalize Load Distribution in Epicyclic Transmission 


Coupling ring 
Geor-type coupling 


corrier 


Planet spind! ane’ 3 
eigen $ Coupling flange 


Output shoft 


Plonet wheel 
Coupling sleeve 


Driving shaft 


Oi! pump drive-geor 





dreams up a gear train 


The Amplexologist designed this gear train 
(plus ten other parts) especially for powder 
metal production—at the request of a 
manufacturer who called him in at the 
design stage. All (except the helical gear) 
are finished precision parts which require 
only shaving. Estimated savings; 86%. 
Sound interesting? Call the Amplexologist. 


SEND FOR THE SECRET 
OF THE 
AMPLEXOLOGI/ST’S SUCCESS 


45 pages of technical information: How 
to determine correct applications for 
powder metal parts, bearings, filters. 
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@ HIGH -SPEED IN- 
PUT drives sun gear 
through two gear cou- 
plings. Planet wheels 
rotate and meshing 
with stationary annu- 
lus forces planet car- 
rier (rigidly connected 
to low-speed output 
shaft) to rotate. In 
another model, planet 
carrier is held station- 
ary in casing, planet 
wheels working only as 
intermediate gears be- 
tween fast-running sun 
gear and annulus rings 
connected to output 
shaft through gear cou- 
pling. 


7 ENGINEERING MANUAL 2 NEW BEARING STOCK LIST 
20 pages. 1066 standard sizes of Oilite self- 

lubricating bearings— bearing material. 

Selection guide, engineering data. 








Mr. Design Engineer: 


we take the “‘ache’”’ 
out of SEALING 
HEADACHES 


Outstanding research, production and testing fa- 
cilities, in addition to experienced personnel; 
account for AERO GASKET'’s stand-out reputation 
for solving extra-tough sealing problems in hy- 
draulic and pneumatic systems. AERO GASKET 
has designed and built gaskets and seals for oper- 
ation at temperatures as jow as —300°and up to 
1900°F . . . and for sealing any type of liquid or 
gas up to a pressure of 2500 psi. 


AERO GASKET also designs and manufactures 
diaphragms, actuators, accumulators, and preci- 
sion parts of metal and/or molded materials. 
SEND PRINTS AND DETAILS FOR PROMPT 
QUOTATIONS. 


MAIL COUPON FOR DATA SHEETS 


THE AERO GASKET CORPORATION 
13 Hanover Street, Meriden, Conn. 


Oo Please send me the Data Sheets describing Aero 
Gasket’s seals and gaskets. 

1 am also interested in: 

(] Precision molded parts (0 Precision metal parts 
(.]) Diaphragms and diaphragm assemblies 

name 
company 
co. address 














¢) AERO Gasket 


CORPORATION 
Meriden, Connecticut 
DIAPHRAGMS « ACTUATORS « ACCUMULATORS 
METALLIC & NONMETALLIC GASKETS 
CLAMPS OF ALL TYPES AND DESCRIPTIONS 
MOLDED RUBBER PARTS «* METAL 
STAMPINGS ¢ METAL-TO-RUBBER f 
na BONDING 
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CLEANLINESS COUNTS in big, fast can washer 


One of the Rockwood Bronze Ball Valves used on cleansing line — size 1%” — in a Straightaway 
Can Washer built by the R. G. Wright Co., Inc., Buffalo, N. Y., for milk companies and other users. 


ROCKWOOD Ball Valves 
simplify operation and maintenance 


In Straightaway Can Washers 
Rockwood Ball Valves are used for 
washing with a detergent solution 
and rinsing with sterile water, at 
temperatures of 135°F. to 180°F. 
Aid in processing up to 15 large cans 
per minute, in preventing seepage of 
wash solution into mechanism and in 
reducing maintenance to minimum 
are provided by these Rockwood 
Ball Valve advantages: 

Full Round Flow. No change in 
shape or volume of fluid stream — 
no turbulence — minimum loss. 

Leakproof Seal. Exclusive spring 


rings compensate for pressure varia- 
tions, temperature effects, etc. 

Quick Opening and Closing. Only 
a quarter turn needed. 

Long Wear-Resistance. Chrome- 
plated bronze ball withstands ab- 
rasion, pitting and scratching. 

Rockwood Ball Valve sizes run 
from %” to 2” in bronze and up to 
10” in cast steel. Equipment manu- 
facturers and processing plants de- 
pend on them for proved full round 
flow and protection of product and 
performance in the widest range of 
processing. Tested and listed by 


eeeeeesr eee ee ee eeeeeeeeeeeeeeeeeeeeeee 











Underwriters’ Laboratories, Inc. 
Write today for full information. 
Rockwoop SPRINKLER COMPANY, 
A Division of The Gamewell Com- 
pany, A Subsidiary of E. W. Bliss 
Company, 849 Harlow Street, 
Worcester 5, Massachusetts. Distrib- 
utors in all principal industrial areas. 


ROCKWOOD 
BALL VALVES 


FULL, R 


FLOW 
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Power Tool Uses ‘Push’ 


Victor W. Wigotsky, Eastern E-itor 


A new power fastening tool uses a slow, steady 
push rather than a sharp acceleration. The pis- 
ton-drive tool provides a booster-assist for driv- 
ing fasteners into concrete or mild structural 
steel. 

Improved safety was the basic objective. Con- 
ventional power-actuated drive tools or “stud 
guns” rapidly accelerate the fastener away from 
the surface of the material. The fastener then 
initially contacts the material at high speed and 
considerable impact shock. 

In the new design, power is derived by “‘push- 
ing” a heavy mass (consisting of a piston and the 
fastener) at low speed. The fastener is in contact 
with the work at zero velocity when entry is made 
into the material. This eliminates possible haz- 
ards, such as ricocheting, fishhooking, over-pene- 
tration or explosive spall. 

Unit is basically a hand-drive tool with a split 
ram. The bottom portion surrounds the head of 
the fastener and can extend 5% inch beyond the 
tool base. Upper portion of the ram includes a 
heavy head and a recess in its lower end to hold 
a slow-burning, rim-fire booster cap. A hammer 
blow on the head causes firing of the booster cap 
and results in a steady application of force on the 
fastener. 

The tool base rests on the material during the 
entire cycle; the low-velocity operation assures 
safety during installation. Fasteners are provided 
with a washer, additionally preventing over-pene- 
tration if a low-resistance area is encountered in 
the material. 

The Model DX-100L power piston drive tool 
was designed by Hilti, Inc., Rapid Fastening Sys- 
tems, Stamford, Conn. 


TOOL WEIGHS e 


4\7 lb and is suitable 
for driving up to %4- 
20 studs. 


B89 61 








Instead of Sharp Acceleration 


Head 





Power ram 


Cortridge 


Stud 
position 
at firing 


Stud 
position 
at impact 





CONVENTIONAL DESIGN 


Auxiliary magnet 


Guide washer and brake 


BOOSTER AND FASTENER are inserted into 
tool and base is placed against work surface. 
Hammer blow accelerates ram piston. Booster 
is ignited when sufficient resistance is devel- 
oped by material, to provide slow-burning dis- 
charge against piston and fastener. Fastener is 
seated when piston is flush with tool base and 
gases are vented through relief ports. Remaining 
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energy in piston is absorbed by work surface and 
safety washer. Latter prevents hardened tool 
steel piston from impacting tool steel base plate. 
With insufficient resistance in material, piston 
deforms safety washer, making it difficult to re- 
tract and indicating washer should be replaced. 
Premature discharge is prevented by semicircular 
step on top surface of piston. 
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SNAP 'EM ON! 


LACE 'EM ON! 


APPLY 


with pressure sensitive backing 


HOOK ’EM ON! 


Flexible 


SILICONE RUBBER 
HEATERS 


Light weight, flexible, only .050” thick. Teflon leads standard, 
other types on request. Can be rated at any wattage or voltage. 
Varied heat distribution pattern possible. They are water resistant 
and easily applied to any plane surface. 


For Literature, Send Coupon Below 


WATLOW 


ELECTRIC MANUFACTURING CO. 
1378 Ferguson Ave/ st. Louis 14, Mo. 


6035 
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WATLOW ELECTRIC MFG. CO. 
1378 Ferguson Avenue 
St. Louis 14, Missouri 


FIRM........ 
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HONEYWELL 


MICRO SWITCH . . . FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 





PEH Precision 





pm cea me aoe 


Fro ST gnere serer egrapeemmam es: 


A ise WE 2 eB Aaa tll te Sa Sa rite. 


NEW MINIATURIZED LIGHTED PUSH-BUTTON 
SWITCHES SAVE PANEL SPACE 


The new “302PB” Series combines control and visual indication in 
one completely assembled unit that requires less than one cubic inch | 


of panel space. These miniaturized lighted push-button assemblies 
can be mounted or removed without tools. 
The display screen, mounting flanges and two single-pole double- 


throw basic switches are all integral components, permanently as- | 
sembled to make a mechanically strong unit built for long life. | 
Fifteen display screen color combinations are available, obtained by | 
use of a split screen. A separate miniature lamp illuminates each 
half of the screen. These lamps are designed for infinite service life. | 
“302PB” Series switches conform to the applicable requirements | 


of MIL-S-6743, MIL-S-6744 and MIL-E-5272A. Check the nearby 
MICRO SWITCH Branch Office, listed in the Yellow Pages for full 
information or write for Data Sheet 182. 


Honeywell 


MICRO SWITCH Precision Switches 
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IDEAS... 
MECHANICAL DEVICES 


Adjustable Piston Injector 


Celestino O. Lubatti, Italian Editor 


A solenoid-driven piston for each fuel injector of 
a continuous brick kiln eliminates complex pres- 
sure piping and multiple-piston feed pump. 
Heavy oil is gravity-fed to the injectors through 
common pipes. A rotary switch energizes injec- 
tors scheduled for firing through plug-in, two- 
wire lines. Simplification of the firing system re- 
duces installation and servicing costs. 
Adjustment screws on the injector unit change 
the piston stroke, relief valve pressure and nozzle 
position. These adjustments permit proper varia- 
tion of fuel quantity, jet reach and direction for 


GRAVITY-FED OIL INJECTORS are placed on top of 
various chambers of Hoffmann kiln. Power required to fire 
one chamber is less than 0.5 kw. 


maximum kiln efficiency and fuel 
Straight nozzle hole with large diameter allows 
use of very heavy, unfiltered oils. Although the 
fuel is not atomized, but simply ejected into the 
kiln, quick and complete combustion is devel- 
oped by the entire volume of preheated air feed- 
ing only one fire at a time. The method cuts fuel 
expense by 40 percent and burning time by 30 
percent. 

The rotary switch permits variation of work 
cycle period according to type of bricks processed 
in the kiln. Fire advances from one chamber to 
next, in sequence with burned-brick removal and 
placing of green bricks for burning. The firing 
equipment is produced by AIEM di V. Rovere, 
Magnano Rivera, Udine, Italy. 


economy. 


142-4264 





Simplifies Multiple Firing 


Top screw 
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Adjustable relief valve 
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6 Spherical base 


Nozzle 


OPPOSITE COIL SPRINGS, with different elasticity, 
counteract impact and rebound developed by solenoid 
plunger, return piston to normal when solenoid is de-ener- 
gized. Piston pressure ejects oil through nozzle; relief valve 
limits fluid pressure and jet reach. Top screw varies pis- 
ton stroke to supply proper volume of fuel chamber. 
Spherical base of injector can be released by clamp screw 
for adjustment of jet direction. Fluid for next firing op- 
eration is sucked into injector by return of piston. 
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MOTORS 
BY THE 
POUND? 
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You're buying motors by the pound 
when price is the only consideration 


Today's machine tools can’t afford motors 
selected on the basis of price alone 


Modern machine tools are designed to manufacture 
products of great precision at the lowest possible cost. 
But a machine tool is only as productive as the electric 
motors that drive it. Motors purchased on the basis of 
price alone often fail to give their users the greatest 
value in terms of useful service life. 


The selection of the right motor to power your products 
requires not only specification of type, rating and oper- 
ating characteristics, but consideration of such factors 
as uniform, troublefree performance, dependable long- 
life operation, the reputation of the manufacturer, and 


his ability to provide immediate repair parts and service 
—when and where they’re needed. Wagner® motors 
have earned their reputation for proven dependability 
in their specific applications. 

Next time you buy motors, check beyond the purchase 
price. Make sure that you get all the performance you 
need—with motors that will do the job. 

Wagner motors have been getting the job done for more 
than 65 years. Your Wagner Sales Engineer will be glad 
to show you why. Call him for an analysis of your next 
motor application, be it for plant or product. 


Branches and Distributors in all Principal Cities 


Wagner Electric Corporation 


6487 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 
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NAT’S 
quick facts 

about 
Fasteners... 


\ : 
yuh 


AMERICAN NATIONAL 
THREAD FORM 


<——e—————————_@BE DIRECTION OF LOAD ON THREAD 


Can any fastener 
actually become tighter in service? 


WELL, HARDLY. NOT JUST AWY FASTENER... 


~ | Mae The National Screw & Mfg. Company ° Cleveland 4, Ohio 
Poaererntd 


3423 South Garfield Avenue, Los Angeles 22, California 


But self-locking, extra-strength LOK- 
THRED® bolts, studs and screws do, and 
even after long service you can expect 
their breakaway removal torque to aver- 
age about 70% higher than at installation. 

Here’s the reason. Just take a look at 
the LOK-THRED profile. Notice the 
extra-wide root? And its converging 
angle? It’s held, strictly by design, to 
exactly 6 degrees. 

Now, see what happens, as you drive 
any LOK-THRED fastener. It re-forms 
the metal of the receiving thread, squeez- 
ing out every void, and forming an inti- 
mate metal-to-metal contact. And each 
of the angled roots becomes a 6-degree 
tapered wedge, with the loading con- 
stantly pulling against it to make its 
anchorage even firmer. 


California Division, The National Screw & Mfg. Company 


That's why LOK-THRED fasteners 
actually do become tighter in service. 
They’re self-sealing, too . . . fluids can’t 
leak past them. And yet they’re fully re- 
usable... require no selective fits...can 
be used with ordinary tools. 

Take our word for it, there are plenty 
of reasons* why LOK-THRED is supe- 
rior for many kinds of fastening . . . and 
we'll be glad to help you develop any 
applications to your own products. 


*They’re all given in 
National’s LOK- 
THRED booklet, with 
plenty of supporting 
data. Write for your 


copy. 
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IDEAS... 
MECHANICAL DEVICES 


Toggle Makes Mud Suction | 


Edward W. Schrader, Western Editor 


A lever-actuated toggle replaces the usual hand- 
wheel and screw thread operation on a mud suc- 
tion valve. Foolproof design is required in foreign 
oil fields, where the local governments require use 
of a certain percentage of native labor in drill 
crews. Strange as it seems, some native workers 
cannot remember which way to turn a valve hand- 
wheel for opening or closing a valve. 

The overcenter, toggle action positively locks 
the valve in either the closed or open position. 
Compression springs on the shaft give the re- 
taining force in either open or closed position of 
valve. 

The valve closure is an annular neoprene gas- 
ket. The seal is contained within a valve plate 
and valve guide at the bottom of the elbow. In 
the closed position, the gasket seals on the end of 
the elbow. 

The mud suction valve is a design development 
of Medearis Oilwell Supply Corp., Torrance, 
Calif. 


MUD SUCTION VALVE uses O-rings packed with grease 
to seal off valve stem. Valves are made in 6- to 16-inch di- 
ameters. When compounding pumps against quick-opening 
valve, upper spring that holds valve in closed position is 
replaced with nipple. 


Leu. e6:1 








Valve Foolproof 


Close spring 


Open spring 


To close 


Tank top 


Tank floor 


Seal 
Recessed box and flex. coupling 


QUICK-OPENING VALVE uses color-coded lever, as well 
as lever position, to indicate open or closed position. When 
yellow side of lever is up, valve is open; if red side is 
up, valve is closed. Pipe union on stem provides means of 
breaking assembly down for smaller volume in trans- 
ocean shipment. Pin joins upper and lower shaft by means 
of yoke at pipe union. 


Said Johann Kepler: “The planets move in elliptical orbits about the sun, and the square of their 
periods of revolution are proportional to the cube of their mean distances from the sun.” 


With interplanetary voyages fast becoming a reality, complete information regarding the velocity requirements for travel 
between planets is of vital importance. With these data available, it is possible to analyze propulsion requirements, plan 
ultimate system configurations, and conduct feasibility studies for any particular mission. 

Lockheed Missiles and Space Division scientists have actually evolved a rapid-calculation method, utilizing a high-speed 
computer. This has produced literally thousands of orbits, velocity requirements, and elapsed time, for design studies of 
trips to and from both Mars and Venus—every tenth day from now until January, 1970. 

More simple to analyze are many factors which make Lockheed Missiles and Space Division a wonderful place to live 
and work. Located in Sunnyvale and Palo Alto, California, on the beautiful San Francisco Peninsula, Lockheed is Systems 
Manager for such programs as the DISCOVERER and MIDAS satellites and the POLARIS FBM. These, together with research 
and development projects in all disciplines, make possible a wide diversity of positions for creative engineers and scientists 
in their chosen fields. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept.M-14C, 962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 


Lockheed /mssues AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE. PALO ALTO. VAN NUYS, SANTA CRUZ, SANTA MARIA. CALIFORNIA®* CAPE CANAVERAL, FLORIDA* HAWAII 
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IDEAS... 
MECHANICAL DEVICES 


ERIAN 
MeRIAm 


HEAVY-DUTY PULSE PICKUPS Air-Pad Uses Back Pressure 


Dr. A. A. Niesper, Correspondent in Switzerland 


for pr 


DIGITAL READOUT SYSTEMS 


Working pressure 


Reinforced-rubber 
membrane 


Back pressure Steel disc 





Retaining ring 











Model 2050 
Magnetic pickup built for 
heavy-duty service in 
industrial, military and 
experimental applications 
where space is limited and 
reliability essential. 


eoeeeeeeeeer eevee ee 


Model 2043 
Magnetic pickup designed 
to sandwich between a 
tachometer generator and 
an AND 20005 engine 
mounting pad. Rear flange 
accommodates standard 3- 
phase electric tachometer 

generator. 


Model 1312 
Electronic 
Tachometer 


Model 2040 
Compact lightweight mag- 
netic pickup designed for 
mounting to an AND 20005 
engine pad . . . also for 
checking other rotating de- 
vices which require high 
resolution per revolution. 


Model 2095 
Photo-electric pickup is 
ideal for low speed appli- 
cations . . . process control 

. measurement of linear 
dimensions and angular 
movement. 


DIAL INDICATION SYSTEMS 


Model 2020 
Dual-signal generating de- 
vice provides electrical im- 
pulses to operate electronic 


‘N 


Model 2030 
Tachometer generator as- 
sembly for heavy-duty use 
in both military and indus- 
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WI 


Circular seal 


WH, 


Leaf-spring segments 


CROSS-SECTION shows how working pressure is admitted 
through center of steel disc. It is governed by load to be 
carried and pad size and must not exceed approximately 60 
psi. Back-pressure behind seal assures positive contact of seal 


Retaining ring 





“Bakelite” ring 


Bo yyy 


on floor. Leaf-spring segments stiffen seal but allow it to 
fit snugly on surface irregularities. Replaceable “Bakelite” 
ring with radial grooves for free air passage carries load when 
air pressure drops. 


trial locations. Provides a 
3-phase signal to an 
electric tachometer 
indicator. 


counters plus a 3-phase 
signal to operate 
3-phase synchronous 
electric tachometer 
indicators. 


Model 635 Speed indicator 


Performarjce-proven in heavy-duty military and indus- 

trial service, MERIAM magnetic and photo-electric 

pickups and tachometer generator assemblies with- 

stand severe moisture, temperature and vibration : : : 

conditions. All models available in explosion-proof =o « ; 

housings for operation in hazardous areas . . . indica- STEEL SHEETS on rough floor with joints sealed off with 
tors can be installed as far as 500 feet from pickups. tape facilitate easy movement of 20-ton bending magnet on 


four 20-inch air-pads. Good results are obtained on bare 
concrete floor with all cracks covered. 


THE Mi E RIA Nj instrument co. 


ILS ELECTRONIC DIVISION 
10997 Madison Avenue 
Cleveland 2, Ohio 


Write today for com- 
plete specifications 

d ti ar . 4 ‘ 
or too en | SYMMETRIC LOAD permits use of single air-pad, here of 


\ 38-inch dia to carry 5 tons. 
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for Effective Sealing 


Static air retained by a circular seal is 


used to lift heavy equipment approximately 1/16 


pressure 


above floor so it can be moved accurately 
little 


fed through the center. 


inch 
Main lifting pressure is 
back 
pressure fed near the periphery holds the seal 
against the The coefficient 
shifting a load of 30 tons, mounted on four pads, 


and with effort. 


A slightly lowe: 
floor. friction for 
on a smooth concrete floor was found to be | per 
cent or 30 times lower than an equivalent steel 
plate. CERN (European Organization for Nu 
clear Research) finds this transport system espe 
cially useful for the alignment of physical ap 
paratus to fixed flight paths of particle beams. 
One or more pads may be used according to 
With 


asymmetric loads, each pad must have its own 


size and weight of the load to be moved. 
pressure-regulating system. 

The pressurized air pad is totally different 
from systems like the Curtiss-Wright air-suspen 
sion car which take advantage of the dynami 
flow of large quantities of air to lift 
weights higher above ground and to move them 


smaller 


at high speed over rough surfaces. 

Advantages claimed include small air consump- 
tion, lower cost than any other transport system 
like carriages, reduced space requirements par- 
and accurate movement 


ticularly in height, free 


in all directions, and simultaneous use as perma- 


nent support. 
The pressurized air-pad is designed by Mr. 


Augsburger, Proton Synchrotron Div., 


Geneva, Switzerland 


kg/em2 
a) w ~ wn 
l 1 1 1 


Back pressure 


_ 
l 








t Tt + 


e 4 
Working pressure 
BACK-PRESSURE is linear with working pressure and 
only approximately 5 psi smaller. On smooth floors both 
pressures could be equal, simplifying control. Slightly re- 


duced back-pressure, however, lets some air escape, lubri- 


cates seal, reduces wear. 
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CERN, 


6 kg/cm? 


Every Hour M. S. Little Brass Goods Company 
Makes 650 Appliance Fittings Better 
With HANDY & HARMAN SILVER BRAZING 


Rotating jig showing mounted assemblies entering and leaving gas-air furnace. 


Left— brazed assembly. Right— components 
with preform ring of Easy-FLo 45. 


FOR A GOOD START: 
BULLETIN 20 

This informative booklet gives a 
good picture of silver brazing and 
its benefits . . . includes details on 
alloys, heating methods, joint de- 
sign and production techniques. 
Write for your copy. is 
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Circle 31 


This Hartford, Connecticut, company makes—in volume—an assembly that goes into 
the overflow system of household appliances. The assembly consists of brass tubing and 
a machined brass casting. The two components are joined by a preplaced ring of 
Handy & Harman Easy-FLo 45 silver brazing alloy and HANDy FLux. Heating is auto- 
matic gas-air; parts are placed on a rotating turntable to pass through the gas furnace. 
Every 60 working minutes, 650 assemblies are completed. 

The advantages here are that the manufacturer can use thin-walled tubing with 
heavier, threaded components at no sacrifice in strength. Because of Easy-FLo’s 
penetrating qualities, the entire shear area is fully as strong as the solid parts of the 
assembly, yet considerably lighter. And, casting and machining the components for this 
assembly have been greatly simplified. 

Are you in pursuit of a metal-joining method which offers—among other advantages 
—high, uninterrupted production at low capital investment? You may easily find the 
answer in Handy & Harman silver brazing. Hundreds of manufacturers and fabricators 
of as many different products, parts and components are right now enjoying the speed, 
economy, strength and flawlessness of brazing. You can too. Just ask Handy & Harman, 
82 Fulton Street, New York 38, N. Y. 


COMING IN NOVEMBER! 
New Handy & Harman Brazing Correspondence Course. Simple self-study data on all 
phases of brazing. Send for details to Dept. BC. 


Your No.1! Source of Supply and Authority on Brazing Alloys Offices and Plants 
Bridgeport, Conn. 
Chicago, Ill. 
Cleveland, Ohio 
Dallas, Texas 
Detroit, Mich. 

Los Angeles, Calif. 
New York, N.Y. 
Providence, R. 1. 
San Francisco, Calif. 
Montreal, Canada 
Toronto, Canada 


HANDY & HARMAN 
General Offices: 82 Fulton St., New York 38, N. Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 

on Reader-Service Card for more information 
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The Visicorder 


transistor tor 


Transistors often have. to work under incredibly 
severe environmental conditions. Production- 
testing them gave engineers at Honeywell’s Semi- 
conductor Division a chance to exploit the great 
versatility of the 36-channel Visicorder oscillograph 
Model 1012. 

A certain order of transistors had to with- 
stand vibrations of 10G at 10 to 2,000 cps without 
failing during the test or as a result of it. A stand- 
ard test had been to measure the transistor’s per- 
formance, next subject it to non-active vibration 
(not in any circuit), and then re-measure. This 
approach was obviously deficient as it did not re- 
veal operating characteristics during test, nor did 
it disclose intermittent-type failures. 

The customer’s quality requirements were 
stringent (AQL=.4%) and the large test sample 


In this photo, shaker 
table is at right and 
amplifier-circuit rack 
at left, flanking the 
36-channel Model 
1012 Visicorder. 


HONEYWELL INTERNATIONAL Sales and Service offices 


in all principal cities of the world 
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Unretouched record of vibration test on 36 transistors, each 
active in its own circuit during test. 


required ruled out the use of an oscilloscope. The 
3-hour test would have made a battery of scopes 
and operators necessary; transient defects would 
be missed due to eyestrain, fatigue, etc. 

The Model 1012 Visicorder was chosen for the 
task as it simultaneously measures and records 36 
channels of test information throughout the test 
period. The Visicorder instantly and directly re- 
cords transients, no matter how random. 

A Visicorder record like this is always a wel- 
come supplement to your test data— your customer 
will be able to read it quickly and with full under- 
standing. And it is a permanent record which he 
can show to his customer, if necessary. 

For further information on how Visicorders 
can help to solve your instrumentation problems, 
contact your nearest Honeywell sales office without 
delay. Or write for Catalogs HC 906, 1012, 1108 
and 1406, to: 

Minneapolis-Honeywell, Heiland Division, 5200 East 
Evans, Denver 22, Colorado, SK 6-3681— Area Code:303 


Honeywell 
HH) Qudustrial Produit Group 
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IDEAS... 
MECHANICAL DEVICES 


Constant Liquid-Level Device 


Lars G. Soderholm, Midwest Editor 


A constant liquid-level device uses an inverted 
fluid container having an orifice located within 
a holder at a level at which the fluid is to be 
controlled. A drop in level admits air into the 
container which permits liquid to flow out until 
the orifice is again covered. 

Proving that “necessity is the mother of inven- 
tion”, a machinery builder used what he calls 
the “watering-trough” principle to build a con- 
stant liquid-level device when he could not buy 
one. The need was for a device to hold an acid 
flux level in a soldering machine. 

A standard polyethylene bottle is used as the 
container with a hole drilled in the bottle cap. 
A valve body is set into the cap with a spring- 
loaded valve. The little refinement eliminates 
spillage when installing in the holder and makes 
for safer handling. 

When the bottle and valve assembly is invert 
ed and set into the holder, the weight of the 
bottle and of its contents forces the valve open 
and allows the fluid to run into the holder and 
through plastic tubing to a container in which 
the liquid level is to be established. The level 
is held at the same elevation as the opening in 
the valve body of the container. The holder is 
clamped to maintain the position required. 

Use of a polyethylene bottle permits liquid 
level to be checked visually. All metal parts are 
machined from type 304 stainless steel. 

The constant liquid level device is made and 
sold by the Hopkins Machine Corp., Chicago, III. 
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“EXOTIC” BUSHING MAKES NEW 
STEERING DESIGN COME TRUE 


Uses Air Orifice 


INSIDE-OUT BUSHING HELPS PUT 
NEW STEERING MECHANISM 
INTO PRODUCTION! To perfect a new 
; steering mechanism, an automotive 
tian iat Orifice a 2 manufacturer required a linkage com- 
5: LL ponent. Designers tried making it of 
machined steel, then plastic . . . both 
materials failed. But the unusual bush- 
ing shown at left, with a number of 
i features F-M engineers helped designers 
Sr ae : Oh ae dics, incorporate, solved the problem. It is 
einen? ae a bronze-on-steel, formed with the ball- 
indented bronze on the O.D. so the 
bushing can accommodate sliding mo- 
tion within the mechanism. A large 
window makes insertion of a ball sock- 
et easy during assembly. Design of the 
bushing also includes: stops near one 
end to hold a disc . . . a threaded I.D. 
on the other with slots for a locking 
be pin .. . holes that supply lubricant to 
— 2 the outer surface. For the F-M cus- 
tomer, all these built-in features helped 
accomplish this result—easy, efficient 
assembly and success with a new design. 








Coupling 











CAN F-M BUSHINGS SOLVE problems on your 
board or on your assembly line? Or perhaps 
a sleeve bearing, thrust washer or spacer? 
F-M, who makes them all, can provide the 
answer. F-M engineers, with a wealth of 
knowledge from years of experience, are 
available to help design the needed compo- 
nent. This complete technical assistance is 
one reason why these F-M products are 
Fr > widely specified for use in automobiles, 
farm equipment, construction 
machinery and many other 


products. ture is also available on sleeve bearings, thrust washers and spacer tubes. For your copies, write 


Additional information about bushings is provided in a Design Guide, published by F-M. Helpful litera- 
Ftogutl Federal-Mogul Division, Federal-Mogul-Bower Bearings, Inc., 11055 Shoemaker, Detroit 13, Michigan. 


sleeve bearings DIVISION OF 
FEDERAL-MOGU L. Bagi rocra-mocut-nower 


thrust washers BEARINGS, INC. 
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Your ideas...our methods...give you 
reliable components at low cost 


The drawings shown here give you a simple description of the 
way you can use basic Hackney shells to produce a variety of 
seamless, lightweight, strong, low-cost rocket motor cases, gas 
generator housings, control actuator pressure vessels and other 
missile components. 

The basic unit is a cold drawn, deep shell which has uniform wall 
thickness from top to bottom in ranges from .050” to .670”. I.D.’s 
vary from 3” to 32”. The length of the shell may be from 2 to 5 
times the diameter—or up to 110”. 

Head shapes—spherical, standard, ellipsoidal, flat or special. 
Open end shapes offer variety—straight cut, offset in, offset out, 
flanged out, flanged in, spun closed or thickened. Capacities begin 
at 1 quart—go as large as 100 gallons. Working pressures range 
from 100 to 6000 psi, depending upon diameter and wall thickness. 

For full details of our facilities and our methods of making com- 
ponents, write to the address below. 


Pressed Steel Tank Company 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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t of Hackney Products Since 1902 


1440 S. 66th Street, Milwaukee 14, Wisconsin 
Branch offices in principal cities 
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The Thermatic Blogard 


Between 60 and 65 percent of all railroad wrecks 
are a result of journal failure, or “hot box”. 


In the device shown, when a journal overheats, 
it melts a thermal element, opening a small air 
vent which actuates the relay valve, opening a 
larger vent on the main air line, reducing the 
pressure and applying the brakes. 











The device has no friction parts and will not 
require attention or maintenance after installa- 
tion. It can be adapted to any type of journal. 
The inventors have been notified of patent al- 
lowance with seven claims. Patent rights are 
available for sale or lease. Write A.B.C., Idea 
Mart, Desicn News, 20 N. Wacker Dr., Chicago 6, 
Ill. 
























































Collapsing Tube Cap 


Locking deterit 


(turn to lock) Spring tension 
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The closure cap is pressed into the mouth of the 
tube when assembled and cannot be removed 
as the spring-like tension of the two hook prongs 
will not close in for removal. 

In use, the cap is turned slightly. Pressure 
on the tube will open it automatically or, if 
desired, it may be pulled out by hand for dis- 
pensing. Although a threaded cap is mentioned, 
the detent and groove idea is best. 

A manufacturer is desired for this item al- 
though this is the first effort to be made to seek 
a manufacturer. Write J.O.M., Idea Mart, De- 
sicn News, 20 N. Wacker Dr., Chicago 6, Il. 


13, 961 








AVAILABLE 


Internal Pipe Chuck 


This chuck is used with a portable power vise for turning 
pipe smaller than two inches in diameter. The cutting and 
threading may be done in the machine. When larger stock 
is to be cut and threaded, the stock is clamped by other 
means and the cutting is done by manually operating the 
cut-off tool. Threading then is done by the use of back 
geared dies driven by the machine. A drive shaft is coupled 
to the die and the other end is locked in the jaws of the 
machine. 

The tool is used by inserting it in the end of the stock 
to be cut off. Its square shank fits into the drive shaft and 
the drive shaft is chucked in the power vise. The pipe may 
be placed upon rollers, or it may be left on blocking on the 
ground with any suitable device provided to hold it from 
rolling off. When the power is turned on, the pinion gear 
in the tool will force the driving dogs outward against 
the inner wall of the pipe and cause it to be rolled. The 
operator may then apply the cutter to as many cuts as he 
desires, beginning at the end away from the chucked end. 
His job is lessened to nothing more than applying the 
cutter and tightening it until the cut is made. The work is 
absorbed by the power vise. When the cuts are made and 
the power is turned off, the tool is released and may be 
slipped out 

rhis tool is extremely simple and effective. It comprises 
three geared, freely moving driving dogs. These are ac- 
tuated by the central pinion which is one piece with the 
shank. These dogs are held in place by tough pins through 
their centers of movement. Spacer pins permit them free- 
dom in the mounting. For each size pipe to be cut, an adap- 
ter is furnished which merely holds the tool centrally until 
the drivers take hold. Each additional adapter fits over the 
last and is held by set screws. Any number or all of the 
adapters may be removed by loosening a set screw in the 
proper place. Two sizes of this tool are made. One size fits 
214- to 4-inch stock. The other fits 4- to 6-inch stock. Write 
C-46, Idea Mart, Desicn News, 20 N. Wacker Dr., Chicago 
6, Ill. 


Central pinion 


Cutter 
Driving dogs 
Gg 
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there are always 
good reasons for 
designing it 1n 
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ge 


“AQe’ 


This attractive Avon Lipstick is a beautiful example 
of fine, multi-coiored, double-shdt molding. Poly- 
propylene is unmatched for cost-saving, precision 
molding like this. Custom-molded by Electric Manu- 


ie Von dul alate mt Oro mmnet- tall ale: lalelliecenm Or-Uili 


Circle 35 on Reader-Service Card for more 


in the Avon 
Lipstick case 


it’s chemical 
resistance 


AviSun’s polypropylene #1014 proved 
to be the most practical material for Avon 
Cosmetic’s new lipstick case. Economical 
enough for a ‘‘throw-away”’ item .. . yet 
immune to the oils and chemicals used in 
lipstick .. . highly resistant to scratching. 
Molds smoothly, with high sheen, fine 
detail and pleasant ‘“‘feel’’. 


Polypropylene makes better products at lower 
cost. No other material has this combination 


of properties: 
1, Heat Resistance 
» Toughness 


2 
3. Chemical Resistance 
4 


Economy 


AviSun’s technical 
specialists will 
gladly assist you 
with specific appli- 
cations—write, or 
phone LOcust 
8-5520 (Phila.). 


AVISUN 


*a trademark of AviSun Corp. 


Mail coupon for technical information 
AVISUN CORPORATION 

Dept. 465, 1345 Chestnut St., 

Philadelphia 7, Pa 


Send me Booklet AP-601 covering full tech- 
nical information on AviSun Polypropylene. 


NAME 
(Please Print) 


COMPANY 


ADDRESS 


aumatepesitcimannmisnaipaiaminccntsananiigninill 


information 





IN YOUR NEXT PROJECT 


CFal Springs are the result of many years of design 
skill and manufacturing experience. From a virtually 
unlimited variety of sizes and shapes, CFal can pro- 
vide the right spring for almost any application. If 
your requirements are unusual, CFal’s new Spring 
Design and Development Department will be glad 
to work with you in designing special springs or 
formed wires. 

For complete information on 
any phase of spring selection or 
design, contact your local CFal 
sales office or write us direct, 
sending your specifications and a 
sketch to: Sales and Engineering, 
P.O. Box 551, Palmer, Mass. 


The Colorado Fuel and iron Corporation 
Denver + Oakland + New York 
Sales Offices in All Key Cities 
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AVAILABLE 


Quarter-Turn Panel Latch 


(his quarter-turn panel latch is self-adjusting 
for panel thickness and is self-locking. It con- 
sists of a screw which is supplied by the cus- 
tomer in head style, material and finish as re- 
quired, and a retainer with an integral locking 
finger and symmetrical self-locking latch nut. 
Ihe screw is inserted into a hole in the panel 
and the hole in the retainer, then turned into 
the threads of the latch nut until the desired 
adjustment is obtained. The prongs on the re- 


Panel 
Retainer 


Screw (to be supplied by 
customer in head style, 
material, finish 
as required) 








tainer prevent rotation by overhanging the metal 
panel edge or by anchoring the retainer in a 
wood panel. 

After initial adjustment, the latch will lock 
or unlock in a quarter turn, the screw and the 
latch nut turning as a one-piece unit because 
of the high friction in the latch nut self-locking 
threads. 

This latch may be used in removable panels, 
hinged doors or sliding drawers. I wish to sell 
er license this invention. Write H.E.K., Idea 
Mart, Desicn News, 20 N. Wacker Dr., Chicago 6, 


Symmetrical latch—nut 
(one piece, self locking) 


Latch=nut (unlocked panel position) 


far prongs 


r 7 





VIEW A-A 
View showing latch 


installed in wood panel 





SCOOP UP MORE AIR 


-- provide high capacity 
with slower speeds and 


Write for new catalog showing construction, 
types, sizes and specifications, plus Application 
Book containing many “how-to-do-it” biveprints. 


i nay 


Vacuum to 29.9 He sure to 20 p.s.i.g 


Rotary Positive 


AIR PUMPS 


Volume to 162 c.f.m 


The BIGGEST SCOOP. 
in AIR PUMPS! 


Four curved vanes scoop 
Seiad asteies #4 dirwgeodde 2 
to 3 times more air space. 
Mounted on easy-action hinges to 
assure perfect contact with cylin- 
der walls by centrifugal force. 
Vones and cylinders made of 
durable cast iron (no composi- 
tion). Hone themselves to hard, 
glassy smoothness to assure leak- 
proof seal and reduce frictional 
wear. Negligible wear is auto- 
matically taken up by rotating 


vones. 


i 


CURVED VANES 


less wear 


Leiman Air Pumps maintain new-pump efficiency and 
fully-rated vacuum or pressure for the life of your equip- 
ment, with little or no maintenance or repair. Fewer 
moving parts—no gaskets or packing—no composition 
vanes to wear out or renew. Pulseless airflow—every 
pump tested. Many models and sizes to meet your needs. 
Over 70 years’ air engineering at your service on any 
design or application. 


LEIMAN BROS., INC., 156 Christie St., Newark 5, N. J. 
Established 1889 
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AVAILABLE 


Spur Gear Differential 


As shown, there are four spindles that are identical so 
that spur gears A, B, C and D intermesh. Spindles A and 
B are placed so that spur gears a and b are to the right 
Thus, c and d are to the left. Each driven shaft is splined 
to enter spur gear AB (at right) and CD (at left). These 
two driven shafts are removed easily, as is conventional 
with such differentials. AB meshes with a and b and CD 
meshes with c and d. Opposite spindles A and B, or ¢ 
and D, rotate in the same direction. For extra-heavy duty, 
six spindles are used. Write W. E. G., Idea Mart, Design 
News, 20 N. Wacker Dr., Chicago 6, III. 


























OOO CYSTITIS 
a — = 


C ce 
— — = 
ey 














SIMILAR DESIGN uses only two spindles, A and B. Shaft 
No. | enters spur gear meshed with a on spindle A, and 
shaft No. 2 enters spur gear meshed with b on spindle B. 
This would be applicable for lightweight, light load dif- 
ferential as might be required in model or instrument 


assemblies. 
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THRUST WASHERS 





CAN YOU AFFORD NOT 
TO USE TEFLON’? 


Seals and bearings of TEFLON resins are 
your logical and most economical choice 
whenever problems of corrosion or lubri- 
cation are encountered, AND whenever 
you want— 


» « - functional reliability and greatly in- 
creased service life 


«+. reduced costs of replacement, main- 
tenance and downtime 


++. greater standardization with reduced 
inventories 


«.. the competitive advantage of quality 
and dependability 


If any of these considerations are impor- 
tant to your design, the choice of any other 
seal or bearing materials might well be 
wasteful. 


RE6. us. pat OFF 


SETTER THINGS FOR 


BEARING INSERT 





SEALS 


BEARING INSERT 





CT ee! ol es 


PISTON CUP SEAL 





Non-lubricated seals and bearings made with TEFLON’ 
give maintenance-free service in gasoline-pump meter 


This new pump meter is built for maximum reliability—designed 
to withstand the effects of additives in gasolines. The drive rod 
seals, piston cup seals, sleeve bearings and thrust washers are 
made with filled compositions of Du Pont TEFLON fluorocarbon 
resins. TEFLON resins were specified in these vital parts because 
they have the lowest coefficient of friction of any solid material 
and are not affected by gasoline. 


The zero-leak seals made with TEFLON require no lubrication. 
They will not age or harden. ..do not require any maintenance. 
The bearings offer similar maintenance-free performance. 


The simplicity and dependability of seals and bearings made 
of TEFLON resins open a wide variety of opportunities for im- 
proved design. It will pay you to investigate the functional im- 
provements and cost savings made possible with TEFLON. For 
more information, write to: E. |. du Pont de Nemours &Co. (Inc.), 
Dept. DN-313 Room 2526T, Nemours Blidg., Wilmington 98, Del. 


In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec. 
.. TEFLON is Du Pont’s registered trade- 
© mark for its family of fluorocarbon 

resins, including TFE (tetrafluoro- 
ethylene) resins and FEP ( fluorinated 

FLUOROCARBON RESINS ethylene propylene) resins. 


BETTER LIVING...-THROUGH CHEMISTRY 
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canvas 
cardboard 
plastics 
rubber 
aluminum 
a ; 
plywoo 
leather 


quick fastening 


of a wide 
range of 
materials 


Designers, who have let 
their imagination soar, 
have discovered that a 50- 
year old belt fastening 
method is an exciting new 
method of fastening many 
other materials. This Clip- 
per fastener achieves a 


uniqueness of design. It provides smooth, durable fasteners as 
flexible as the material . . . fasteners that ride over rolls and 
pulleys easily without pounding, when required. 


For a new approach to hinging and fastening materials such 
as canvas, cardboard, plastics, rubber, aluminum, cloth, ply- 
wood, leather . . . try Clipper. Hooks are available in attractive 
Bronze, rust-proof Monel and Stainless Steel. 


Why fret and fume over that fastening problem? Why not 
try Clipper and open up new areas of design flexibility. Let us 
help you experiment. . . send samples > 
of the material you wish to join and 
we'll demonstrate how it can be done 


with Clipper fasteners. 


ASK TOO, FOR A COPY OF BULLETIN 259: 


“A GUIDE TO FASTENIN 


G SAVINGS". 


Ask your Industrial Distributor for Clipper Products — 


974 Front Ave. N. W., 
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PATENTS 


Pressure Regulator 


U. S. Patent William J] 
The Bendix Corp., Detroit, Mich 


2,963 039; Dietz, Jr., 


assignor to 


This regulator is designed to reduce in two stages 
the pressure of a gas trom a fixed volume source. 

The body is provided with an annular supply 
chamber about the intermediate portion of the 
central cylindrical bore, which has intermediate 
ports and opens into an outlet chamber. A gas- 
operated piston assembly consists of an actuating 
piston, a throttling sleeve and a valve piston 
which has inwardly flared slots. A spring urges 
the piston assembly against the end closure wall 
of the regulator. The piston assembly is urged 
in the opposite direction by pressurized gas ad- 
mitted to the space behind the actuating piston. 

The actuating gas is provided by conduits con- 
necting the annular supply chamber to a separate 
pressure regulator and to the space behind the 
actuating piston. Gas is prevented from passing 
by a peripheral seal. An axial bleed passage with 
restricted duct of small diameter connects a recess 
in the actuating piston with the outlet chamber. 
The central bore is formed in a tubular member 
which has the intermediately located inlet ports. 
At the location of the inlet ports, the throttling 
sleeve extends longitudinally from the outer ring 
part of a three-legged spider guide, which directs 
air rearwardly since the annular ring contacts the 
wall of the central bore. Air is reduced in pres- 
sure by the cross-sectional annular area which re- 
sults. The valve piston extends partially into the 
outlet chamber and has an outwardly facing cavity 
which serves to retain the spring. The piston has 
a continuous peripheral surface which extends to 
both sides of the transverse edge of the tubular 
member so that air cannot flow from the bore in- 
to the outlet chamber until the piston assembly 
is moved to the right, when the four slots will 
establish a flow path. 


Outlet 


Regulator cuugs My 
CECA chamber 
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Throttling sleeve 
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PUMP 
DESIGN 
TRENDS 


ARTHUR A. NICHOLS 


PUMP RELIABILITY 
GREATLY INCREASED BY NEW 
INTEGRAL DESIGN CONCEPT 


» Building ultra-reliability into pumps 
by building the pumping elements 
themselves integrally into the casting 
or frame of the mechanism they serve 
is a recently developed concept now 
rapidly being adopted by designers. 


| » The development of three low cost 


elements ready to build into the hous- 
ing of any mechanism requiring a 
pumping function eliminates the pur- 
chase of complete pumps. 


O¢ fe 


Fig. 1. Three Gerotor components permit pump to 
be incorporated as integral part of housing or 
frame of mechanism, eliminate need for purchase 
and mounting of separate, complete pump 

» Mounting pads, couplings, connec- 
tors and accessory drives are done 
away with by this progress in design. 
Consisting of an inner and outer 
Gerotor and an eccentric locator-ring, 
the unit becomes a complete pump by 


| simply through-boring the casting or 
| frame of the mechanism to accommo- 


| wide variety 





date the locator ring O.D. and to pro- 
vide porting. This design makes the 
main casting do double duty as the 
pump housing, thus eliminating a very 
considerable cost factor. A drive can 
be taken from any convenient shaft. 


——|H¥eR) Ht) 
j) VY 


> 


+L 


— 


Fig. 2. Nichols integral pump-package is easily 


installed integrally into most mechanisms 


» The matched elements are as easily 
built-in as a 
simple anti- 
friction bear- 


| ing would be. 
| Further, the 


Gerotor pump 
is extremely 
flexible in its 
configuration 
and readily 
adavts to a 


INTAKE CYCLE 


of mechanism Oo 
geometries. It 


will handle a DISCHARGE CYCLE 


variety of fluids at rates up to 100 
gpm and pressures up to 1,000 psi. 


» Inquire of: 


W.H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
‘the miller that uses its head”’. 


48 WOERD AVE., WALTHAM 54, MASS. 
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Vacuum Valve 


British Patent 849,253; Raymond S. Barton, The United 
Kingdom Atomic Energy Authority, London, England. 


A vacuum valve covered by this patent is sealed 
by a cap with a sharp-edged skirt pressed into soft 
metal seating contained in a circular trough. In- 
dium, indium-gallium or other low-melting point 
metal is used for the seating. After the cap has 
been operated many times, the seal effectiveness 
tends to deteriorate. To overcome the problem, 


Control ring 


VU 


s 
‘ 
‘ 
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‘ 
‘ 
‘ 
‘ 
‘ 
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Soft metal seating 


the soft metal surface is periodically reformed by 
heating with an electric element wound around 
the trough. The design eliminates gradual vac- 
uum deterioration experienced with rubber and 
similar resilient seatings because of their high va- 
por pressure characteristic. 

The cap is pinned to a rod carried in metal 
sealing bellows by a bossed plate. A knurled ring 
running on a threaded cylinder is secured to the 


plate by a clip. 
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Designed for more torque in less space 


BENDIX ELMAG* (Electromagnetic) TOOTH CLUTCH 


Machine designers now can provide for greater machine 
capacity, or space savings—or both—with the Bendix 
Elmag tooth clutch. This small, efficient package offers 
greater torque transmittal than is provided by other 


| clutches of the same size. 


| mechanism. 


It is more positive and simpler in design (only 3 parts) 
than other kinds of clutches. There is absolutely no 
idle torque—no connection between driving and driven 
members once disengaged. The Elmag can be dis- 
engaged under full load at any RPM, and engagement 
at relative speed is possible. The clutch’s simple, bolt- 
on design makes it easy to mount; there are no addi- 
tional splines or springs, no external disengagement 
*TRADEMARK 


For full details, write 


Bendix-Elmira 


Eclipse Machine Division 
Elmira, New York 


Elmag tooth clutches are designed to perform in 
either wet or dry applications. They are available from 
stock in torque capacities ranging from 40 to 4,000 
ft.-lbs. 

BENDIX ELMAG MULTIPLE 

DISC CLUTCH—Ideal for 

step-by-step acceleration 

of large masses. Disc stack 

is magnetically isolated. 

Wet or dry operation. Slip 

ring or stationary field 

design. Torque capacities: 

10 to 16,000 ft.-Ibs. 
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Free-Piston Compressor-Burner 


French Patent 1,232,281; Alexander Louis London, as 
signed to Ethyl Corp., New York, US. 


Inlet valve— Outlet valve 
IIT ITE ILOTLITEDILET. BB ITI TEE OLE ILIEIITED: 
—< Z 
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-~Stroke—portial lood | Stroke—partial load 


Total stroke—full lood Total stroke—full lood 


Pressure 


Volume 


Volume a 
CONVENTIONAL DESIGN NEW DESIGN Fig 


[his free-piston compressor-burner shows high 
efficiency, especially at idling speeds and light 
loads. Conventional free-piston compressor-burn 
ers for feeding gas turbines supply an excess of 
hot gases when only little power is required from 





the turbine, resulting in low efficiency (Fig. 2). 
“ | rhis invention increases efficiency. As seen in 
Exclusive MICRO-MOUNT en 3 Fig. 1, two free pistons oscillate in opposed cyl- 
inders. On the outside of large pistons compressed 
air provides cushioning and rebound. Space be- 
QV tween inner side of large pistons and cylinder is 
Lt Sah . the fresh air compression space, while the small 
Attn AL\ | | cylinder bore is the combustion chamber, with 
\ b\ | fuel injection at the central symmetry axis. When 
z) | moved inward by compressed air cushion, the 
ji 


NN a= 


TAPERED ADAPTER 





large pistons close the fresh air inlet valves and 
at preset compression ratio open the outlet valves. 
Compressed air flows through inlet slots to the 
combustion chamber, sweeps burned gases from 


previous explosion through outlet slots into ex- 
Fast and accurate mounting is made possible 


‘ haust manifold to the prime mover gas turbine. 
by the new Dodge Micro-Mount. The Adapter is 


snugged up with the Micro-Mount Nut. Mount- SPHERICAL ROLLER BEARING PILLOW BLOCK When _ both inlet and outlet slots have been 
ing is completed by turning the Micro-Mount closed, compression takes place in the small bore 


Screws against the Lockwasher until bearing, Dodge, the nation’s leading supplier of mounted bearings, | ‘&”t'al cylinder, which ignites fuel injected at the 
adapter and shaft form an integral unit. presents America’s newest spherical roller bearing pillow end of the stroke. When this explosion projects 
block . . . a rugged bearing in attractive modern design . . . the pistons outward again, slots are re-opened and 
inherently self-aligning . . . easy to install. . . easy to main- hot gases mixed with compressed air again are 
tain... and featuring the unique Micro-Mount. fed to the exhaust manifold. 

The new feature of this design is a very short 
power stroke with respect to the total stroke at 
full load. If load on turbine is decreased, less air 











Its rugged housing of close-grained semisteel withstands 

shock loads. It has a generous lubrication reservoir—for 

<—< oil or grease. And standardized dimensions make Spher- 
of Mishawaka, Ind. m Align interchangeable with all other similar units. 





is required from the compressor. This action is 
achieved by decreasing the total stroke of the 
CALL THE TRANSMISSIONEER — your local Dodge Expansion and non-expansion types. Stocked for 2%6” to | pistons. In addition, by increasing the pressure 


Distributor. Factory trained by Dodge, he can give Z 8” shafts. Call your Dodge Distributor — or write us. | in the cushion and rebound space on the outside 
you valuable help on new, cost-saving methods. | 


Look under “Dodge Transmissioneer’ in the white | | of the large pistons, volumetric compression ratio 
pages of your telephone directory, or in the yellow DODGE MANUFACTURING CORPORATION | iam the teewenatal bow idling inal tt Beeiiaad 
pages under “Power Transmission Equipment.” 300 Union Street, Mishawaka, Indiana | P ‘ } ’ 


increases efficiency. 
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YOU ASKED FOR IT! 





THE VARIAGLE SPEEDO ORLILVE FOU DCESIGHE DO 


Stan 


WESTERN GEAR it 


Desig 


® a 
Integral Type VAR/—{fASTER Variable Speed Drive 


‘ @q) 
for: pie GREATER FLEXIBILITY pa LATEST DESIGN IMPROVEMENTS 


Cy 
<> COMPACTNESS All INFINITELY ADJUSTABLE SPEEDS 


-»> 
= MATCHLESS VERSATILITY GS EASY MOTOR REPLACEMENT 





"1 he Vari-Master is a quality product with precision 
ground pulleys supported between bearings on an extra 
large diameter shaft. Both key and shaft are hard 
chrome plated and precision ground for extended 
pulley life with minimized fret corrosion and wear. The 
motor has its own cooling system independent of the 
cooling system of the Vari-Master transmission case. 
This allows for extended belt life and increased load 


for longer belt life.* 3. Standard NEMA C motor with 
standard shaft. 4. Hard chrome-plated shafts elimi- 
nate disc sticking. 


nt a ae 
Custom Design for Special Applications 


Sanitary design—the majority of requirements are met 





factor. Pulleys are positive aligned to give automatic with standard design; custom changes are available Doub 
belt alignment. Tension spring for automatic correct to meet specifics. — 
belt tension and take up ® Controlled speed for maxi- Corrosion resistant — with minor changes, Vari-Master Reces 
mum production, increased machine efficiency = Fast can be converted to meet the unusual conditions for a 
or slow speeds for varying load conditions = Uniform this type of application. Submit operating conditions. Rotat 
rate of travel for machine surfaces ® A Vari-Master to Shaft high inverted design—for direct connected loads ‘ 
meet your requirements (non gear units). Submit your requirements or request et 
Typical applications are tension, rate of liquid flow, dimensions. tonne 
speed controlling, rate of time for baking, drying, etc., Various type flanges — standard type flanges listed in Prote: 
in experimental laboratories for the control of catalog. Modifications or other types available. Submit 

processing materials. details. Special design applications invited. Have eth 
Compare These Exclusive Features: 1. Compactness— Western Gear submit a solution to your variable speed a 


maximum power in minimum space. 2. Cooling fan 


problem with a custom-built Vari-Master. 


a 
PATENT PENDING 


\Y 


—_—- WV re 


“ 


Standard N.E.M.A. Motor 
“C’’ Face Mount Integral 
Design. 

Footed Motor 

Shovel Base Design 


Manual Control Wheel 
Other Type Controls 
Available 

































Rotating 
Handle 


Belt Change Simple 

Without Disturbing Pulley 
Alignment, Cool Operating, 
Giving Extended Belt Life, 





Speed Indicator 


Positive 
Adjustment 
Pulley Control 


j oz Recessed 
Accessible 
re’ ae fh Lubrication 
oo — ~ Va = . Fitting 


—=- 


Protected Air 
Outlet 


Double Sealed Ball Bearings Factory 


Grease Packed Reserve Capacity Rated H.P. 


Torque Capacity 


Recessed Accessible (Maximum RPM) 


Lubrication Fitting 
Rotating Labyrinth Seal 


Encased Spring for Added 


Personal Protection Ideal = aay 4 
Pressure for Your Requirement . : peoeeeoe a | ’ Rotating 
, P Labyrinth Seal 
f } 


Protected Large Air Outlet 
Protected Large 


Air Inlet 
Upright, Horizontal Mountings 


Drip Proof Fully Protected 
Field Change Accomplished Thru 
Reassembly of Standard Parts. 


Systematized 
Cooling System 
Positive Control 
of Volume and 
Direction 








TYPICAL ASSEMBLIES 


More than a quarter of a century of experience is de- 
signed into the Vari-Master with the features our cus- 
tomers want. 


GREATER RELIABILITY— Precise machining and finish- 
ing techniques and careful heat treatment to uniform 
hardness are backed by Western Gear’s uncompromis- 
ing quality control methods. This means long life and 
quieter operation for the user. In addition, all units are 
full-load factory tested to insure complete reliability of 
performance. 


EASIER MAINTENANCE—The Vari-Master variable speed 
drives have been designed for easy maintenance in the 
field. Housings are completely accessible from either 
end and sides, for ease of inspection and routine main- 
tenance. Disassembly and reassembly is fast and sim- 
ple, requiring no special tools. 


FLEXIBLE INVENTORY—Western Gear has designed its 
line of Vari-Masters utilizing the ‘‘building block’’ prin- 
ciple. This results in a minimum renewal parts inventory 
because of parts standardization and a high degree of 
interchangeability. 


Vari-Master gearmotors, both integral and shovel base 
types, are offered in a wide variety of sizes and reduc- 
tions. 


CONTROLS 


Easy access to control of the Vari-Master is assured 
regardless of the operator's working position. When the 
operator is working away from the control handle, or 
when the drive location is inaccessible, simple use of a 
mechanical or pneumatic control, or electrical acces- 
sories, assures complete and convenient control. 


RAPID INTERCHANGEABILITY —Western Gear integral 
and shovel base type Vari-Master gearmotors and gear- 
motors are companion products which may be converted 
by simply interchanging packages in the field without 
disconnecting the gearmotor from its foundation or the 
driver shaft. Ease of changing ratio is another feature. 
This rapid interchangeability is important when unfore- 
seen requirements for different output speeds or pack- 
ages may arise. 






Shovel Base Upright Vari-Master 
Low Output Shaft + (No Gears) 


integral Horizontal! Vari-Master 
Double Reduction 


Shovel Base Vari-Master « Upright 
Design - Double Reduction 


integral Upright Vari-Master 
Low Output Shaft - (No Gears) 


Integral Horizontal Vari-Master 
(No Gears) 


Integral Upright Vari-Master 
Double Reduction 


Integral Upright Vari-Master 
Right Angie Gear Head 


Integral Upright Vari-Master 
Magnetic Disc Brake 
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CHAIN & SPROCKET 
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DIRECT EXTENSION 


integral Vari-Master - Vertical 
Flange Mount - Double Reduction 






UNIVERSAL COUPLING 


A 


RIGHT ANGLE DRIVE 





REMOTE SPEED INDICATOR 


PNEUMATIC CONTROLS 


WESTERN GEAR CORPORATION 


INDUSTRIAL PRODUCTS DIVISION + P.O. BOX 126, BELMONT, CALIFORNIA 





Spring-Loaded Drive 


U.S. Patent 2,963,135; 
to Schwitzer Corp., 


Thomas J. Weir, assignor 


Indianapolis, Ind. 


Chis spring-loaded fluid coupling is in- 
tended as an accessory driving device, 
such as an automotive cooling fan drive. 

A drive shaft is adapted to be bolted 
to a fan pulley. A fluid housing consist- 
ing of a main section and a cover plate 
is bearing-mounted on the drive shaft. 

The housing is formed so that a nar- 
row peripheral chamber results. A disc- 
shaped rotor has a central truncated cir- 
cular aperture which accommodates the 
end of the drive shaft, locked by a snap 
ring. The drive plate is formed of rela- 
tively thin metal. It is slotted radially 
to provide a series of spaced fingers which 
alternately extend in opposite directions 
out of the plane of the drive plate, and 
contain friction surfaces or facings. When 
installed in the housing, the fingers are 
deformed slightly. A high-viscosity fluid 
is introduced in the fluid chamber. 

In operation, as the rotor is driven by 
the drive shaft, the fluid is distributed by 
centrifugal force into the narrow peri, 
pheral space. Since resilience of the fin- 
gers urges them against adjacent faces of 
the housing, frictional resistance devel- 
oped at the area of engagement of the 
facings and the adjacent housing pro- 
duces a substantially direct, non-slip 
drive. 

As the drive shaft increases in speed, 
centrifugal force relieves pressure on the 
fingers and the plate rotates relative to 
the housing with torque being trans- 
ferred from the drive plate to the hous- 
ing by the resistance to shearing stress 
of the fluid in the chamber. 


Cover plate 





Drive plate 
Drive plate 
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A clear, solventless liquid, General Electric 
clear LTV-602* cures at 75-80°C to form 
a resilient compound with excellent elec- 
trical properties. Even thick sections are 
perfectly transparent. Useful from —65 
to 175°C, this self-supporting material 
provides protection against thermal 
shock, vibration, moisture, ozone, dust 
and other hazards. 

*Low Temperature Vulcanizing 


General Electric clear LIV silicone compound 
for potting and embedding 


Transparent, resilient, self-supporting and easy to repair 


LTV-602 is easily applied, flows freely in-and- 
around complicated parts. Having a low vis- 
cosity in the uncured state, 800-1500 centi- 
poise, LTV is ideal for potting and embedding 
of electronic assemblies. Unlike “gel-like” 
potting materials, LTV-602 cures to a flex- 
ible solid. Oven cure is overnight, or from 
6 to 8 hours at 75 to 80°C. 


LTV-602 is easy to work with and easy to repair. 
To repair parts embedded in LTV, merely 
cut out and remove section of material, repair 
or replace defective part, pour fresh LTV 
into opening and cure. Pot life, with catalyst 
added, is approximately 8 hours and may be 
extended with refrigeration. When desirable, 
LTV may also be cured at room temperature. 


Resiliency offers excellent shock resistance. 
LTV-602 easily meets thermal shock tests de- 
scribed in MIL-STD-202A test condition B 
which specifies five temperature cycles from 
—65 to 125°C. Tests indicate that LTV retains 
protective properties even after 1800 hours 
aging at 175°C. Other tests confirm LTV’s 
resistance to moisture and water immersion. 


LTV-602 is the newest addition to the broad line of G-E silicone potting and encapsulating materials 
which also include the RTV silicone rubbers. For more information, write to General Electric 
Company, Silicone Products Department, Section D340, Waterford, New York. 


GENERAL @ ELECTRIC. 
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OHMITE offers the largest and most 
varied assortment of power rheostats ever 
developed. 

You can choose from 413 stock com- 
mercial sizes and types ranging from 12% 
to 1000 watts . . . or from over 400 stock 
MIL-R-22A sizes and values, with “special 
fast delivery” on all other MIL units. You 
can find, for example, scores of different 
shaft styles, sizes, configurations—already 
engineered and waiting. Literally, hundreds 
of other special features take care of any 
rheostat application envisioned today. 


Stocked by the Factory and Electronic 
Distributors Everywhere 


OHMITE RHEOSTATS Ca 


OHMITE MANUFACTURING COMPANY 
3616 Howard Street, Skokie, Illinois 


Linear Irreversible Mechanism 


U. S. Patent 2,959,982; Alvin A. Cadwallader, assignor to 
Teleflex Inc., North Wales, Pa. 


This control device is suitable for adjusting 
position of various elements from a remote loca- 
tion. The device automatically locks to prevent 
inadvertent movement in an opposite direction. 

The motion transmitting portion of this device 
consists of a flexible cable within a guide conduit. 
The locking portion consists of a rod secured to 
a bracket by two nuts, and a U-shaped resilient 
sheet metal member. This U-shaped piece is dis- 
posed on the rod and is formed with a pair of leg 
portions connected by a mid-section. Each leg 
portion has a hole with a diameter similar to the 
diameter of the rod. When the leg portions are 
inclined slightly to the axis of the rod, the edges 
of the hole bite into the rod. 

A pin is welded to the mid-section of the U- 
shaped piece, which is contained in a cage struc- 
ture secured to a tube. The flexible cable is fas- 
tened to one end of the tube by means of a screw 
or other fastening device. An elongated slot is . 
provided in one side of the cage structure to ac- 
commodate the pin attached to the U-shaped 
part. When the flexible cable is moved in either 
direction, the cage also is moved in that direction 
and one leg of the U-shaped piece is deflected un- 
til it is substantially perpendicular to the rod. 
When this occurs, the entire mechanism may be 
shifted along the rod. When the movement is 





complete, the resiliency of the sheet metal mem- 
| ber causes it to lock against the rod and prevent 
But Ohmite rheostats give you more than further motion in that direction. 
just “largest selection.” Ohmite wire-wound 
units of all ceramic and metal construction 
represent the highest degree of operational 
reliability ever attained in rheostats. They 
bring you the backup of industry’s greatest 
reservoir of engineering talent in rheostat 
design and application. 
Because of this, you find more Ohmite 
units in use than all other makes combined. 
On your next project calling for rheostats, 
make your selection from the smooth, close 
control units preferred throughout industry. 


Rheostats 


‘Olel see Power Resistors 


Precision Resistors 
Variable Transformers 


Relays 
R.F. Chokes U-shaped member 


Germanium Diodes 
Micromoduies 
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Volumetric Pump 


French Patent 1,232,183; Shell Internationale Research 
Maatschappij N.V., The Hague, Holland 


In this radial-vane, double-action pump, wear is 
decreased by allowing very small leakage between 
the high- and low-pressure faces. An essential fea- 
ture of the invention is that this leakage flows 
through the bottoms of the vane slots. 

Small grooves in the high-pressure sides of the 
slots admit fluid to the spaces under each vane, 
between vane and rotor. Thus, vanes are forced 
outward against the housing not only by centri- 
fugal force, but also by the pressure generated by 
the pump itself. Cavitation in the bottoms of the 
slots, which frequently occurs in conventional de- 
signs during outward motion of the vanes, is 
avoided and its destructive action is suppressed. 

When a vane has passed the discharge orifice 
and is placed between it and the adjacent inlet, 
pressure conditions on its faces change. The vane 
is at its most inward position with respect to the 
rotor and opens an additional groove on its trail- 
ing face. Combined with the groove in the leading 
side of the slot, this places the bottom of the 
slot in connection with the aft space, allowing a 
small leakage to occur. The precise effect of this 
leak is not well understood, but it seems that it 
prevents vibration of the vane and decreases wear 
at the sensitive point between inlet and discharge 
orifices, where good surface condition is most 
essential for maintaining pressure ratio and volu 
metric efficiency of the pump. 


Groove in trailing vane face 


Groove in leading 
slot side 





bn ter _ 
Groove in trailing \ 
oN slot side 


Stator 








\ 
Rotor shaft 


~Leak section 


SECTION A-A 


BACK PEELS OFF 
FOR ADHESION ¥ 


EMBOSSED 
DESIGNS 
IN G 
METALLIC 
COLORS... 


Choose from the largest variety of laminations, gauges and 
special effects in the field. Available in continuous rolls, cut-to- 
size sheets, die cuts or in widths as narrow as 1/4 inch. 

Our design engineering department will assist you in selection 
and application to meet your individual needs. No cost or 
obligation. 


ALL FABRICATION DONE BY US EVERY STEP OF THE WAY 


EASY Every process in the fabrication of Mirro-Brite Mylar is done 
in our own factories ...metalizing, coating, embossing, printing 
ASW and lamination. This insures uniform quality control plus 


APPLICATION ! significant savings to you. 


PRESSURE=SENSEE 
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Decorative metalized += 
trims pre-cut to your exact 
size and shape in continu- 
ous rolls. Peel off and 
press on! A big time saver 
on your production line. 





101 WEST FOREST AVE. ENGLEWOOD, N. J. 
NEW JERSEY: LOwell 8-0610 NEW YORK: Wisconsin 7-4435 


~stinikbasiaitiee “PIONEERS IN METALIZED MATERIALS” 
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FABRO/D searincs 


REDUCE... uy 


costs, wear, maintenance, and friction 


PROVIDE... 
reliability, weight-saving, nearly-equal starting and 
running coefficients of friction 


ELIMINATE... 
lubrication, fretting, brinelling, use of seals 


® 


MAGNIFIED PHOTOGRAPHS OF FABROID 


WOX-STRENGTH PROVIDES MAXIMUM LIFE FOR 
LOW-SPEED, HIGH-LOAD APPLICATIONS 


FABROID consists of two fused layers. The bearing 
layer (Fig. 1) is a weave of Teflon* fibers interwoven 


| ————— 


Reactive-Fluid Control Valve 


British Patent 843,094; Harry Lee, Dept. of Chemistry, King’s 
College, Strand, London, W.C. 2, England 

Glass and inert plastic material are used in this 
valve for parts which are contacted by reactive fluids 
at high positive or negative pressures. The glass, ex- 
ternally tapered valve is of one-piece construction. 
The inlet tube is bent at right angles to locate its 
end within the chamber. The bend is supported by 
a solid pillar extending from the chamber base to 
withstand high closing pressure. 

Clamped between valve cover and chamber is a 
thick silicone-rubber, fluorocarbon rubber or polyte- 
trafluoroethylene diaphragm. A central projection 
on the diaphragm is hand-adjusted through a spindle 
in relation to the inlet tube orifice to regulate the 
flow. 

Gas-tightness between chamber and cover is pro- 
vided by a connecting ring and graphite-impregnated 
asbestos gasket. Ring internal diameter slightly ex- 
ceeds the tapered chamber’s greatest external diam- 
eter. A recess in the ring accommodates the gasket, 


Diaphragm 








Tapered valve 


Z 


chamber 












































Leg) 


which has a slightly smaller internal diameter than 
the largest external diameter of the chamber. Both 
the ring and gasket are pushed onto the taper until 
the gasket closely embraces the chamber rim. Then 
they are secured tightly by flange bolts to improve 
the seal formed around the thickly tapered chamber 
end. Since lubrication is unnecessary, the valve can 
be operated over a temperature range from —80 to 
+ 250C. No metal is contacted by the reactive fluid 
passing through the valve. 








CUSTOM 


ELECTRONIC 
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Printed Circuit Connector Terminals & Retaining Rings 


on the back with a layer of -phenolic-impregnated 
glass fibers of high tensile strength (light strands 
in Fig. 2). 


~ Bonding the two layers under pressure and elevated 
temperature results in a dense lattice of self- 
lubricating Teflon fibers which have ten times the 
strength of other Teflon forms. 


*E. 1. Dupont’s Tetrafluorethylene 


FABROID solves these bearing problems . . . 


@ Lubrication and maintenance 

@ Extreme temperatures 

@ Tight space, weight conditions 

@ Abrading, galling, or corrosion 

® Contamination 

@ Static Friction 

@ Shock and vibration 

There Is No Substitute For Fabroid Bearings 

U.S. Pat. No’s. 2,804,886; 
2,835,521; 2,885,248 


MICRO-PRECISION DIVISION 


Micromatic Hone Corporation | STANLEY | STANLEY - HUMASON, INC. 
STANLEY A Subsidiary of The Stanley Works 
® 


COMPONENTS 


ENGINEERED WITH: CREATIVITY 
INGENUITY + PRACTICALITY 


we; a 


Relay Components 


mS 


Terminals 


Representative custom components pictured at the 
right are typical of the precision electro-mechanical 
parts manufactured by Stanley-Humason, Inc. for 
the electronics and electrical industries. 


Can we serve you in this capacity? 





For additional information, write for your copy of 





Stanley-Humason’s 4-page circular, “Component 
i ES 
for prompt quotations. 





better still, send us your prints or samples 











> 
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. And Dozens of Others! 


1535 Grande Vista Ave 
Los Angeles 23, California 
Dept. C, 97 Stafford Avenue, Forestville, Connecticut 


PHONE: ANgeles 3-6142 
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The following list compiled from recent issues of the 
Patent Gazette gives you increased coverage of new 
patents whose details may be useful to product and 
machine designers. Copies may be obtained from the 
U. S$. Commissioner of Patents, Washington, D. C. The 
price is 25¢ each. 











ENGINE SYNCHRONIZING MECHANISM WITH HY- 
DRAULIC ACTUATION 

U S Patent 2,970,442; S. Blackwell Taylor, Cleveland, 
Ohio. 


MECHANICAL VIBRATION GENERATOR 
U §S Patent 2,970,487; Theodore Ongaro, assignor to In- 
ternational Research and Development Corp. 


ACTUATOR 
U S Patent 2,970,496; Rudolph H. Kiessling, assignor to 
Square D Co., Detroit, Mich. 


MAGNETICALLY DRIVEN PUMP 
U S Patent 2,970,548; Sven Gustav V. Berner, assignor to 
Aktiebolaget Pumpindustri, Goteborg, Sweden. 


FLUID FLOW INDICATORS 

U § Patent 2,970,561; George A. Ashwood, assignor to the 
United States of America as represented by the Secretary 
of the Navy. 


MULTIPLE INPUT HYDRAULIC AMPLIFIER 
U S Patent 2,970,575; Hansjoerg Stern, assignor to General 
Electric Co., Schenectady, N. Y. 


CONTINUOUSLY VARIABLE MECHANICAL TRANS- 
MISSIONS 

U § Patent 2,970,613; Frederick Baines, assignor to The 
Plessey Co., Ltd., Ilford, England. 


STROKE CONTROLS FOR HYDRAULIC SYSTEMS 
U § Patent 2,970,655; Russel D. Acton, Joliet, Ill. 


TORQUE-LIMITING CENTRIFUGAL CLUTCH 
U S Patent 2,970,680; Dallas E. Cain, assignor to General 
Electric Co., Schenectady, N. Y. 


WEAR ADJUSTER FOR MAGNETIC FRICTION DE- 
VICES 

U §S Patent 2,970,681; Wesley E. Timmcke, assignor to 
Warner Electric Brake & Clutch Co., South Beloit, Iil. 


ROTARY COMPRESSORS 
U § Patent 2,970,748; Wilfrid H. Bendall, New York, N. Y. 


VALVE SEAL 
U § Patent 2,970,803; Richard D. Harza, assignor to Harza 
Patents, Chicago, Ill. 


MOLDED BEARING 
U S Patent 2,970,869; Paul P. Thomas, assignor to Ameri 
can Metal Products Co., Detroit, Mich. 
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This basic CC body is the*‘heart’’ 
of every CC valve. Its one mov- 
ing part is the ‘‘spool poppet’’, 
a Hannifin exclusive that seals 
bubble tight at either end of its 
short stroke. Note the ample air 
passages—all 4" IPS or larger. 
This is single-actuator, spring 
return version. 


Speed control section, optional 
—designed to restrict exhaust 
flow, only, through either or 
both cylinder ports. Fiow to the 
cylinder remains completely un- 
restricted through either port. 


“Standard” base—used with all 
but foot-operated models.Every 
CC base is available tapped 
either 4%" or %" IPS. 


Optional base for “O” ring 
gasket mounting. Supplied com- 
plete with 4 O-rings. 


This is the same body with 
double-end ‘spool poppet’’— 
used when two actuators are 
required. 


For foot-operated valves, the 
actuator is also the base, and 
this rear-ported adapter is 
used. Available tapped either 
4%" or %" IPS. 


“‘Universal"’ base, tapped from 
beneath and from both sides. 
Four pipe plugs supplied. Can 
also be used with O-rings. 


THESE QUICK-RESPONSE 4-WAY VALVES 
MOVE AIR DOWN THE LINE—FAST! 


Hannifin CC valve design is the reason. Short, positive 
strokes of the “spool poppet” open up instant and ample 


passages for air. 


Actuation? Any way you want it! 


One basic body with a wide selection of operating heads 
and bases—all with or without our new speed control 
section—give you over 3,000 choices. We can help you make 
the right choice . . . through our field engineering service. 
Call your nearest Parker-Hannifin office or write us direct 


for full information.’ 


3138 PH. 


ARKER 
ANNIFIN 


CORPORATION 


SINGLE ACTUATORS 


{ (Spring Return) 


4 


Solenoid Pressure 


dad 


RollerCam BaliCam Over-Riding Toggle 
Cam 


FIVE HAND. VALVES 


Locking 


7 Non-Locking ? 


TWO FOOT VALVES 





ocking 
Non-Locking 


. 


TYPICAL COMBINATIONS 


(Hundreds Available) 


FOOT-OPERATED, LOCKING; 

PRESSURE OVER-RIDE 

—used on foundry machinery 
CAM-OPERATED; 
PRESSURE- 
RETURN 
—used on 
automatic 
wash tanks 


Qi? 


DOUBLE 
SOLENOID 
—used everywhere 


PRESSURE-OPERATED; 





PRESSURE-RETURN 
—used everywhere 


PL OP POE OE Ne ar 


HANNIFIN COMPANY 
A DIVISION 
535 South Wolf Road «+ Des Plaines, Illinsis 


PNeumatic ano Hyorautic SYSTEM COMPONENTS 
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DESIGN IDEAS ELECTRICAL DEVICES 
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Solar Cells Provide High Reliability in Punched-Tape Reading Head 


Lars G. Soderholm, Midwest Editor 
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Common connection 
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Active solar—cell area Cell connections 











Photo—sensitive loyer Etched cell senorotions 


ae 4 
PHOTOCELLS are made from single strip of silicon base 
material that has a photo-sensitive layer over it. Etching Cell connections 
process is used to separate individual cells. Soldered tin 
strips provide top connections to each cell. Bottom sur- 
face is tinned and one common connection is used. Cells 
are coated with protective plastic material to provide 
protection before and during assembly. Photocells are 
sealed hermetically and mounted in cast reading head. 


Units are interchangeable. Common connection 


Base moteriol Tinned bottom loyer 





Solar—cell readina head a 


a 
O © |— Location of 


sol ar—cell 








Condensing lens 








Tape path 
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 Collimating lens 
OPTICAL SYSTEM uses 
prefocused bulb with fila- 
mént operating at reduced 
ray traces voltage for increased reli- 
wt ability. Collimating lens 

Bulb directs light through cylin- 
drical convex lens that 
throws line of light across 
tape surface. 


~ Approximate 
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A tape transport, designed for reliable operation 
over wide ranges of temperature and humidity, 
uses silicon solar cells to sense the punched tape 
pattern. The solar cells, all etched from a single 
strip of material, provide high signal-to-noise 
ratio and withstand extreme environmental condi 
tions such as high temperatures or light levels. 

The photo-electric tape reader offers several 
advantages over a mechanical reader. Among 
these is higher reliability because of fewer parts, 
of which none is subject to wear. Also, it is not 
limited to slow tape speeds (2 inches per second), 
does not have a contact-wear problem and, when 
measured in terms of reliability, is relatively in- 
sensitive to dust. 

The light source for the tape reader forms a 
line of light 0.015 inch wide across width of the 
tape. This is done by using a prefocused bulb 
which precisely locates the bulb filament. 

A collimating lens and a cylindrical convex lens 
complete the precision light source assembly. 


Line of light of uniform intensity is focused on the 


tape surface. The tape acts as a shutter as it passes 
between the light source and reading head con- 
taining the solar cells. 

The reading head must distinguish between 
“hole” or ‘“‘no-hole”’ conditions in the standard 
5-, 6-, 7- or 8-level codes punched 10 holes pet 
inch along and across the tape at all tape speeds 
up to 15 inches per second. The solar cells are 
mounted and sealed in a cast reading head. The 
read head output is fed into transistorized, direct- 
coupled amplifiers having an output voltage 
swing of 10v “hole” to “no-hole”. 

The reader can be used in computer, communi- 
cation or control applications. The machine takes 
up to 625 ft of tape on 5-inch reels and can pro- 
vide metered tape speeds up to 20 inches per 
second. Output circuits are capable of delivering 
any output voltage of either polarity up to 15 ma 
at 10v maximum. 

The Model 81 “Transport” is made by the 
Data-Stor Div., Cook Electric Co., Skokie, Ill. 

For Free Reprints of the Above Article, 
Circle 529 on Reader-Service Card 
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® 
THIS IS . 8 Cat. No. FT-SM-1 


Simple? No. In spite of their appearance, Sealectro “Press-Fit” Teflon* terminals represent thousands 
of hours of engineering design and research, ultra-critical inspections of materials and finished prod- 
ucts, precise workmanship, and customer services beyond that of many complex electronic assemblies. 
A Sealectro “Press-Fit” terminal is more than a component. It is a symbol of dependability. When speci- 
fying Teflon terminals, always specify the original quality—Sealectro “Press-Fit” Teflon terminals, 
and be sure of every single one. Write for Complete catalog... 
*Reg. T.M. of E.1. DuPont de Nemours & Co., Inc. 


MAKES “PRESS-FIT” TEFLON TERMINALS 


SEALECTRO CORPORATION, 139 HOYT STREET, MAMARONECK, N. Y. 
British Branch: Sealectro Corporation, Hersham Factory Estate, Lyon Road, Walton-on-Thames, Surrey, England. 


See “‘Press-Fit’’ Terminals, ‘““ConheX”’ connectors, and 
the ‘“‘Sealectoboard”’ at New York |.R.E. Show Booth 2919. 
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IN TORRINGTON SPHERICALS ... 
NO COMPROMISE WITH QUALITY 


The spherical design concept of Torrington Spherical Roller Bearings means superior 
performance and outstanding service life under the toughest operating conditions. 
It means inherent self-alignment, high radial and thrust load capacity, low friction. 
It allows compensation within the bearing for both dynamic and static misalignment. 

Roller guidance is positive and gccurate...is assured by grinding roller ends and 
center guide flange surfaces to a common spherical radius. Results are truer rolling 
motion, minimum friction and higher degree of geometric stability. Bearing opera- 
tion is cooler, quieter, smoother. 

If you’re looking for outstanding bearing performance and bearing value, you 
should specify Torrington Spherical Roller Bearings. Backed by Torrington’s un- 
compromising experience in engineering and manufacturing every basic type of 
anti-friction bearing, their quality is unmatched. 


progress through precision 


TORRINGTON 
Spherical Roller Bearings 
Offer: 


inherent self-alignment 


conformity of rollers to 
raceways 


integral center guide flange 
for stability 


positive roller guidance 
land-riding bronze cages 
moximum radial and thrust 
capacity 

controlled internal clearance 
electronically selected rollers 


even load distribution 


long, dependable service 
life 
send for new 
Torrington Spherical Roller 
Bearing Catalog #258 


TORRINGTON BEARINGS 


IDEAS... 
ELECTRICAL DEVICES 


Disc Electrodes | 


Edward W. Schrader, Western Editor 


Disc electrodes butt weld leads to standard elec 
tronic component lead material. Pairs of discs 
clamp the weldable lead and the already short 
ened lead on the component. Linear ball races 
permit one electrode assembly to move horizontal- 
ly for in-line abutment. 

Welding provides a means of packaging the 
existing electronic components in a minimum 
volume. Precision welding is considered a control 
lable process and the reliability of such a joint is 
much higher than that of soldering. 

Production welding of component packages has 
not reached top efficiency, because of problems 
concerning the components themselves. Specific 
ally, component lead wires are of varying materi- 
als—a diode lead wire may be copper-plated 
nickel-iron, a transistor lead may be gold-plated 
nickel-iron-cobalt, resistors normally are manufac 
tured with tinned copper leads. 

By use of a butt welder, new leads may be 
welded to these standard components. With one 
setting of a butt welder, all of a given batch of 
components may have their leads replaced with a 
nickel lead. These components then may be 
joined with a single setting for resistance welding 
of the nickel leads together in the proper circuit 
pattern. 

The Model 1040 Butt Welder is a design de- 
velopment of Weldmatic Div., Unitek Corp., 
Monrovia, Calif. 


ENCAPSULATED ELECTRONIC CIRCUIT MODULE 
has all-welded connections. Weldable leads are attached to 


! 


’ 





THE TORRINGTON COMPANY 
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Join Weldable Leads to Existing Components 


Manual clamp | : ; A t eM IAT U R & i 
12 HP Deb-€eas motor 


COMPRESSOR AND VACUUM PUMPS 


A dependable source of oil-free compressed air in a unit 
that fits in the palm of your hand! BeG 1/12 H.P. Oil-less 
Air Compressors and Vacuum Pumps have infinite applica- 
tions for process agitation, instrument control and motive 
power. 





Free air delivered by this compressor far exceeds that of 
any current design of the same horsepower. It is capable of 


continuous operation at pressures up to 65 psi. 


Gage cam No chance of oil-spoiled work—not a drop of oil can be 


found in this compact, lightweight compressor. Motor and 
compressor are permanently grease-packed...carbon- 
graphite piston rings and skirts operate for years without 
injury to the cylinder walls. Since the cylinders are not oil 
lubricated, air is always oil-free—no oil separator needed— 
no costly lubrication maintenance. 


ee) a BaG Oil-less Compressors 


Attached to linear ball races A z are available in 58 models— 
: send for literature. 





Actuating arm 


MODEL LV 
VACUUM PUMP PERFORMANCE 
VACUUM-INCHES OF Hg 


MODEL LC 


AVERAGE FREE AIR DELIVERY AT VARIOUS PRESSURES 


CFM-FREE AIR 
CFM- FREE AIR 











_ . 


ee Ss 


To foot pedal a = 


PSIG 
CAM-OPERATED gages move away from electrodes during electrode. Electrode assembly carries new lead up against e 
weld operation. Gages permit correct amount of material component lead to effect weld. Butt welder accommodates B Cl -Ceas 
overhang required for butt weld and follow-up. As operator wire sizes ranging from 0.008 to 0.040 inch dia. Materials are 


4 
actuates handle or foot-pedal, face of cam turns shaft. This handled in horizontal plane. Assembly operator can set weld- G AIR COMPRESSORS 
motion causes gages to move upward to clear electrodes. ing current and electrode force for entire production run. J BELL a GOSSETT COMPANY 
Simultaneously, crank arm actuates spring-loaded movable 4 Dept. GO-18, Morton Grove, Illinois 
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% ANY MOLDED SHAPE 
* ANY COMPOUND FORMULATION 


Colonial Rubber has a long record of 
achievement in using the unique properties 
of silicone rubber to meet “tough service” 
applications in all types of manufacturing. 
Particularly outstanding are the many spe- 
cial compounds our chemists have formu- 
lated to meet unusually rigid performance 
requirements in aircraft and missile 
applications. 


In addition to the comprehensive industrial 
rubber technology we offer to help manu- 


“SILICOL” SILICONE RUBBER 


can improve your product and simplify fabrication problems 


facturers solve rubber compounding prob- 
lems. Colonial has large, modern and 
complete plant facilities to assure lower cost 
rubber molding and fabricating. We are 
known for our ability to meet manufac- 
turer’s “emergency” delivery requirements 
on priority projects. 


Save time on your programs by sending 
prints and pertinent data on your first in- 
quiry. We will promptly return an analysis 
and recommendations, together with illus- 
trated information giving you complete de- 
tails on our organization and its ability to 
serve you efficiently and economically. 
1718-A 


OLONIAL RUBBER CO. 


706 Oakwood St. 


AXminster 6-9611 
RAVENNA, OHIO 
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IDEAS... 
BLECTRICAL DEVICES 


Dual-Solenoids Operate | 


Celestino O. Lubatti, Italian Editor 


The toggle arm of a two-way slide valve is thrown 
by opposed solenoids energized by very short elec- 
tric impulses. A single-pole, double-throw switch 
cuts current off immediately after valve tripping. 
Unlike common solenoid valves, this design re- 
quires no current to hold valve open (or closed) 
and requires minimum operating power. 


Solenoid case 


Valve chamber 


DUAL-SOLENOID VALVE draws less than 3.5 amps from 
24v d-c line. When no limits in current absorption are set, 
length of solenoid case is reduced by 1. Valve is for ordi- 
nary fluids under less than 10 kg per sq cm (142 psi) pres- 
sure. 


Valve chamber is separate and sealed to prevent 
fluid leakage into the solenoid case through the 
hemispherical fulcrum of the toggle arm. When 
the axial plunger is attracted by one solenoid, the 
toggle arm follows plunger movement and throws 
the valve slide to the opposite side. A coil spring 
relieves solenoids from further effort as the toggle 
arm passes over center. 

The SPDT switch is actuated by adjustable de- 
tents on the axial plunger to ready inactive sole- 
noid for valve reversal. Duration of current im- 
pulses is limited by the length of plunger stroke. 
The valve is produced by Morrel Srl, Milan, Italy. 
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Valve through Toggle to Eliminate Holding Current 


Axial plunger 


Solenoid 


SPDT switch 


Toggle arm 


Fulcrum 


Guide wall 


VALVE SLIDE LID 
is made of polytetra- 
fluorethylene (“Tef- 
lon”) to insure air- 
tight 
bottom of valve 
chamber with mini- 
mum 
square in shape and 


adherence to 


wear. It is 


guided on side walls. 











Valve 
chamber 


SECTION A-A 





3” dia. x 34%” long, 16 ounces 


20 40 60 80 
AIR VOLUME (CFM) 


STATIC PRESSURE—(IN. H,0) 


100 


OPERATING 
AREA 


NEW VANEAXIAL 


AC/DC 
UNIVERSAL BLOWER 


Globe’s VAX-3-GN Universal Blower gives you 110 cfm. free air, with 
a design point of 68 cfm. at 1.5” H,O—on either 115 v.d.c. or 115 
v.a.c., 60 cycle power. Other voltages can be supplied. Nominal 
speed is 14,000 rpm. 

You can standardize on this extremely versatile blower for ground 
support and commercial electronic cooling. It’s designed to meet 
MIL specs, having passed shock and vibration per MIL-E-5272. Pro- 
duction tooling makes this blower economical. Prototypes can be in 
your hands tomorrow (telephone BA-2-3741 for part no. 19A908); 
production orders normally delivered in a short time. 

Rugged mechanical protection is provided by the black anodized 
aluminum housing and propeller. Mount by clamping to servo ring 
at either end. Nominal life exceeds 1000 hours. Max. current is 
0.47 amps at free air delivery. Request Bulletin GNB from Globe 
Industries, Inc., 1784 Stanley Avenue, Dayton 4, Ohio. 


GLOBE 
INDUSTRIES, 
INC. 


GLOBE 
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Barksdale AIR-SEAL* Valves 
for the nerve centers of production 


* The air pressure is the sealing force; 
the higher the pressure, 
the tighter the seal. 


DIRECT SOLENOID 4-way, 3-way, shut-off and 


> diverter valves 
oe 


‘ 


| 4 Standard AC 


tt 


i 


Explosion-proof AC > 


4 Standard DC 
Explosion-proof DC 


SOLENOID-PILOT 4-way and 3-way valves 


4 Standard AC 
4 Standard DC 


Explosion-proof AC 
Explosion-proof DC 9 


MOMENTARY CONTACT solenoid-pilot valves 


® 


@ Single Solenoid 


~~, Both types available in standard AC and DC & 
+4 and explosion-proof AC and DC. 


Dual Solenoid > 


MANUAL OVERRIDES for standard 
solenoid-pilot valves 


4 “L” type manual override 


“MK” type manual override § 


MANUAL and FOOT OPERATED valves 


¥éY¥ 


Manual 4-way Manual shut-off Foot operated 4-way 


Write for air valve catalog (AV-9) which contains complete data and 
prices on 562 different valves (not counting voltage variations). 


CONTROL VALVE DIVISION 
* 
4 arksdale valves 
§125 ALCOA AVENUE ¢ LOS ANGELES 58 © CALIFORNIA 
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NEW PRODUCTS 


MECHANICAL 


For more information on products de- 
scribed, circle on the Reader-Service Card 
the numbers appearing opposite the story 
headlines and drop the card in the mail. 


External-Type Retaining Ring 
Provides High Thrust, impact Capacity 


A heavy-duty retaining ring provides a shoulder sufficiently high to retain 
parts having large corner radii or chamfers. Series 5160 may be used without 
spacer washers to secure ball bearings, tapered roller bearings and cylindrical 
roller bearings—all having large corner radii or corner breakouts. The ring 
may be used to replace heavy-duty fasteners, machined shoulders and other 
bulkier fastening devices used to secure components on shafts, axles or similar 
structural members. The locking device is currently available in eleven sizes 
designed for shafts ranging in diameter from 0.473 to 2.0 inches. Standard 
material is carbon spring steel (SAE 1065-1090); standard finish is oil-dip. For 
special applications requiring unusual corrosion resistance and/or resistance 
to high temperatures, rings are also available in Armco PH 15-7 Mo stainless 
steel. Rings for shafts ranging in diameter from 0.473 to 1.378 inches can be 
supplied also in beryllium copper. Stainless-steel and beryllium-copper rings 


Overload Protector Coupling 


Operates for One Million 
Connect-Disconnect Cycles 


“Torg-Tender” fits 
motor and machine 
shafts from % to 
ll4-inch dia and 
may be ordered pre- 
set to disengage at 
any torque setting 
from 4 to 60 Ib-ft. 
Unit can remain for 
an unlimited time 
in the disengaged 

position without 

overheating or bind- 

ing. It automatical- 

ly re-engages when 

overload is corrected, and mo- 
tor is operated at low rpm or 
turned off and started again. 
Unit always re-engages in same 
position, so there are no timing 
problems. Coupling can be used 
either in direct drive or in at- 


58 


tachment with sprocket, gear or 
pulley. 


-Helland Inc., Navarre, Minn. 


are furnished without additional finish. 


Waldes Kohinoor, Inc., Truarc Retaining Rings Div., 47-16 Austel PIL., 


Long Island City, N. Y. 


Tension Latch 


With Tensile Strength of 1000 Lb 


An adjustable drawhook ten- 
sion latch, designated 46L, 14 
and 23, is designed for use on 
re-usable shipping containers, 
transit cases and other general- 
purpose latch requirements. 
Unit provides up to 14 inch 
adjustment with an _ ultimate 
tensile strength of 1000 Ib. All 
models are completely inter- 
changeable, with fixed draw- 
hook latches, and design gives 
good load deflection character- 
istics without springs. Common 
pivot of both drawhook and 
handle prevents accidental open- 
ing due to vibration or buck- 
ling and misalignment of con- 
tainer sections. 

Fastener Corp., 52 
Spring Valley Rd., Paramus, 


Camloc 
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Threaded Insert 304 


Accommodates Electrical Connection 
In Plastic 


fo. 


Installed in plastic parts after molding, this in- 
sert eliminates production problems commonly 
associated with molded-in inserts. An _ eyelet, 
which protrudes above surface of workpiece, is 
insert’s primary feature. By placing a terminal or 
contact strip over eyelet and then crimping eye- 
let over terminal, a strong and good conductive 
electrical connection is formed. Lead wires may 
then be attached to connection by a conventional 
binding screw threaded into insert. The “Clinch 
Insert” provides substantial strength when prop- 
erly installed. For example, a 6-32 insert provides 
a minimum of 18 Ib-in of torque and an average 
of 240 Ib pull-out strength. Since maximum rec- 
ommended torque for a mild steel 6-32 bolt is 
12 Ib-in, insert provides a good safety margin. 
Inserts are available in sizes 4-40 through 8-32 
with 0.040 and 0.065-inch eyelet heights, which 
will accommodate terminals with No. 6 through 
No. 10 holes in most popular thicknesses. 
Heli-Coil Corp., Phelps Mfg. Div., Danbury, 


Conn. 








Adjustable Pawl 


FASTENERS 


\ 
oi 


‘»- ¥ 








~~~ wear 











4 turn closes—additional turning tightens 





THREE SIZES: 
MIDGET + INTERMEDIATE + LARGE 


MOVING PAWL 














a 
yr 
o | ‘ 
ADJ. PAWL DOOR 
LATCHES 


® | Qo 


BLIND Y% TURN 
RIVETS FASTENERS | FASTENERS 


Just slip the knob through a hole in 
the door (any door thickness—it 
doesn’t matter). Fasten with two 
rivets, bolts, or welds. The Southco 
Adjustable Pawl Fastener will fit 
your door frame, even when ma- 
terial gauge varies between units. 

Turn the knob. The first quarter 
turn latches the door. Now keep 
turning. You’re pulling the door 
tightly against its frame. You can 
compress a gasket, form a dust or 
moisture seal, overcome vibration. 

You'll save installation time and 
satisfy your customers with these 
rugged, attractive, pre-assembled 
fasteners. Ideal for heavy machines, 
electronic consoles, miniaturized 
units, cabinets, missiles, slide- 
mounted modules, etc. 


|} § eas 


RETAINING 
SPRINGS ANCHOR NUTS 








ALTERNATE HEAD STYLES 


DRIVER SLOT 


T-BAR 
RECESSED Cup 








FASTENER 
HANDBOOK 


Send for your free copy of Southco 
Fastener Handbook. Gives engineering 
data on many fasteners. Write to 
Southco Division, South Chester Corpora- 
tion, 232 Industrial Highway, Lester, Pa. 


/ 
/ 
/ 
FASTENERS 


/ 
/ 
/ 
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PARCO PROBLEM PROBERS 
#?  FAILURE-PROOF BONDING 


If your product design includes components where rubber is bonded 
to metal, how can you be sure that these bonds are failure-proof? 
There is no known method for testing a bonded joint except by 
testing to destruction. Failure-proof bonding must be accomplished 


during component production, not ascertained by subsequent tests. O This is 
where Parco’s research, process control, scientifically designed production equip- 
ment, exacting production techniques and experienced personnel pay huge 
dividends in bonded joint quality and dependability.E. Parco laboratories have 
thoroughly researched the bonding of rubber to metal and have developed 
precise and scientific process controls which assure consistent, fail-proof results. 
Bonding is accomplished with shop equipment specifically designed for this 
specialized purpose, and by Parco operators with years of experience in bond- 
ing. CQ Consult with Parco engineers regarding rubber-to-metal bonded joints 


which are stronger than the rubber itself. 


cahedll 


Send for Ladd 


your latest 
Parco Slide Rule 


Bre iastic and Rubber Products Company 
v 2100 Hyde Park Boulevard 
Los Angeles 47, California 


ZONE__ STATE 


Plastic and Rubber Products Company 
2100 Hyde Park Bivd. * Los Angeles 47, Calif. 
Please send the Parco O-Ring Data Chart to: 


NAME_ 





a 
BUSINESS ADORESS__ 


ciTY_ 
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MECHANICAL 


Electromagnetic 
Brake 305 


A completely enclosed brake 
with torque ratings of 500, 
750 and 1000 Ib-ft operates 
on alternating current and 
is flange mounted. Benefits 
offered by this series are high 
thermal capacities and ex- 
tremely low WK2. Construc- 
tion of the unit enables this 
series to compare favorably 
with more cumbersome stop- 
ping methods in regard to 
frequency of operation and 
thermal capacity. Entire op- 
erating mechanism is at- 
tached to a single plate, fa- 
cilitating disassembly and as- 


sembly for maintenance. 


Since brake is a-c operated, 
control requirements are 
simplified, 
Need for 


compensate for lining wear 


reducing cost. 
readjustment to 
can be determined visually 
from outside enclosure. Man- 
ual release-automatic reset is 
Standard 


included. motor 


shaft-lengths, or through 
shafts, can be accommodated. 
Ductile iron construction 


and _ corrosion protec tion 
make brake well suited for 
shipboard use. Floor-mount- 
ed models also may be ob- 
tained. 

Stearns Electric Corp., 120 
N. Broadway, Milwaukee 2, 
Wis. 


DESIGN 


wee --- INTO 
SMALL 
SPACE 


Available: 
2-3-4 Way 

%” and 45” Sizes 
Dead Seal — 

No lubrication 
required. 


Model 250-4E2 
4-Way 


Momentary Contact 


ELECTRIC 
VALVES 


SPECIFICATIONS 
4". 4 Way 


re kar 


16) 


EXCLUSIVE ELECTROPACT DESIGN 


cp e ed, Metai ct asec 


troKe +O Le ru 


#250-4E2 Momentary Contact | #250-4E1 Maintained Contact 


age LiodvV OV CyCcie 


General Gas Light Company Box 2008, Kalamazoo, Mich 
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Double-Ended 
Clips 


Spring-action clips open at either 
end with a squeeze of the fingers. 
Only 2 inches long, clips are made 
of strong lightweight plastic. Uses 
include holding production orders 
together, collating research or de- 
sign notes for ready reference, dis- 
playing plans or sketches at meet- 
ings, hanging up bulletins and dry- 
ing photographic prints. 

Edmund Scientific Co., Barring- 
oom, IN: I. 


Adjustable 
Cam Assemblies 


Miniature cam assemblies are use- 
ful in precision timing applica- 
tions and provide positive locking 
at a pre-determined operational 
setting, within a range of 0 to 180 
deg. Machined from No. 303 stain- 
less steel, with clear passivated 
finish, units are stocked in 0.1248, 
0.1873 and 0.2498-inch bore sizes, 
in pin or clamp-type hub styles. 

Pic Design Corp., 477 Atlantic 
Ave., East Rockaway, L. L, N. Y. 


» 
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PIONEERING 


00 


Min Rac 17 


94 Series 


AMPHENOL 


A new concept in reliability—crimp 
Poke Home Contacts*—was pioneered 
and actively developed by Amphenol 
Connector Division. Removable 
contacts that are crimped outside of the body 
of the connector, inspected and then 
inserted for assembly are available 

in six connector lines. In Rack 

& Panel connectors, for 

example, ‘Poke Home” economy 

and reliability are 

offered in miniature Min Rac 17, aircraft 
94 and missile 93 series. 


In almost every application area 
there is an Amphenol connector 
with Poke Home contacts. 
Catalog data is available 

for your use. 


eU.S. PATENT 2,419,018 


CONNECTOR DIVISION 
1830 S. 54TH AVE. + CHICAGO 50, ILLINOIS 


Amphenol-Borg Electronics Corporation me eg a 


MECHANICAL 


Miniature Motor 308 


A 14-inch PM or reversible series 
rotary component combines mo- 
tor, gear train, governor and noise 
filter in a single compact pack 
age. The unit provides a life ex- 
pectancy of 1000 hrs without 
maintenance and can be governed 
to close tolerance of + lf percent. 
This device is built to meet MIL- 
M-8609 (ASG) requirements for 
vibration, salt spray, fungus, hu- 
midity and other environmental 
conditions. Operating ambient 
temperature range is from —65 
to 200F. Horsepower rating is 
1/75 hp from an input voltage of 
22-3lv d-c, at 0.85 amps. Speed is 
18,500 rpm at the rate of 26v d-c, 
continuous duty cycle. Compo- 
nents are designed to customer 
specification to provide exact 
speed and torque required. 

Omega Precision, Inc., Electro- 
Actuators Div., 757 N. Coney 
Ave., Azusa, Calif. 


Waterproof 
Cable Clamp 


This clamping device is used on 
electronic equipment that is ex- 
posed to water and fumes when 
installing a power cable or similar 
connection to waterproofed equip- 
ment. Clamp No. 1025 is equipped 
with O-rings and rubber compres- 
sion grommets. The clamp is avail- 
able in various sizes from stock. 

Vemaline Products Co., Frank- 
lin Lakes, N. J. 


<a 
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Shortest way to better production, 
smoother product performance: G. S. Bevels 


Nobody argues with the old axiom, “Time is Money”—and 
it’s more and more costly to have assembly operations inter- 
rupted or slowed down by ill-fitting or defective parts. G.S. 
customers (whose roster reads like a Blue Book of American 
industry) don’t worry about such problems. They’ve learned 
that they can rely on famous G.S. precision manufacturing 
methods and rigid inspection systems for Small Gearing made 
right, every time—Gearing which meets demanding specifica- 
tions, makes assembly smoother, gives efficient performance 
in product use. 


Perhaps you use full-generated and hardened Straight Tooth 
Bevel Gears cut from alloy steels, like those illustrated (they’re 
used in outboard motors). Perhaps you need Spira! Bevels or 
Zerols. Whatever your requirements for Bevel Gearing, in- 
cluding Helicals, Internals or other types, G.S. engineering 
and G.S. quality belong on your production team! 
FRACTIONAL Mons 


www 


so SEND FOR 
CDE FREE 
“Nw” Small Gearing Guide. 
Contains useful 
charts. Send for 
your copy today! 





Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 





SPURS © SPIRALS © HELICALS © BEVELS * INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 








Air-Hydraulic 


Cylinder 310 


A compact, 7-inch bore, 250- 
psi air, 2500-psi hydraulic 
cylinder is offered in 1l-inch 
stroke spring return and I, 
y ae eS 


acting models. Power factor 


7 and 9-inch double- 


is 0.60, giving 60-lb force at 
100 psi; 1500-Ib force at 2500 
psi. Compactness and 
strength are _ achieved 
through fine thread screw- 
All 


parts and seals are replace- 


together construction. 
able. Cylinders stud mount 
front and rear, clevis mount 
foot mount with 


lock 


ternal cushions for long-life 


rear, or 
nuts and washers. In- 
operation are Buna-N. Pis- 


ton rods are high-carbon 
steel, hard chrome plated, 
ground and. polished. Shaft 
extension is | inch, threaded 


14-28 by % inch. 


Clippard Instrument Lab- 
Cole- 


oratory, Inc., 7390-P 


Rd., 


rain 
Ohio. 


Cincinnati 39, 


PALNUT’ LOCK NUTS 


and FASTENERS 


Cost Little--Assemble Fast--Hold Tight! 


PALNUT |PUSHNUT| PALNUT 


LOCK NUTS 
for 


threaded members unt 


FASTENERS 


Self-Threading Nuts 
for make 
hreaded members their own threads 


Many types and sizes to slash fastening costs 
on sheet metal assemblies--mechanical and electrical 
equipment--components--parts--ornaments, etc. 


SEND FOR CATALOGS AND BULLETINS 
showing all types of PALNUT Lock 
Nuts and Fasteners, plus typical 
applications and full specifications. 
Describe your application for recom- 
mendation and free samples. Or 
have a PALNUT fastening engineer 
call. 


LOCK N 


THE PALNUT COMPANY 


DIVISION OF UNITED-CARR FASTENER CORPORATION 
18 Glen Road, Mountainside, N. J. 
Canada: P. L. Robertson Mfg. Co., Lid., Milton, Ont. 


UTS and FASTENERS 
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CON-VEL (rzeppa) CV Universal Joints ee ee 
Give Longer Life, Higher Torque Capacity! 


Nylon Cable Anchors 











Bell-Type CV Joint (}}” to 


2%" axle shaft diameters) ... Cable or conduit may be mounted to walls or 
designed for high-angle driv- d 


ing steering axles used in road . ~ “ es , ceiling with JIF nylon anchors. Top picture 
building machinery * mining ce “ a a ; ' shows drilling of concrete to receive anchor. 
machinery * industrial ee . ; Lower picture shows tapping in anchor, which 
automotive applications ‘ ; 
comes complete with rust-proof nail. Regular an- 

chors (flathead or roundhead) are used for easy 
mounting of mirrors, wall brackets and other 
decorations. Inset illustrates variety of styles and 
sizes. 

Jordan Industries, Inc., 3030 N. W. 75th St., 
Miami 47, Fla. 





Reamer Bushings 


Disc-Type CV Joint (from 2%” to 16%” 


swing diameter) . . . designed for all types of 
industrial drive applications. Rzeppa Joints During rotation at a given angle, pin or 
_ always transmit torque smoothly, even at slipper-type joints speed up, slow down twice 
unbalanced angles. Note constant-velocity of during one revolution, as shown by the solid 
100% for Rzeppa Joint. line in the graph. 
Full-floating reamer bushings correct misalign- 
ment on out-of-parallelism of turret and spindle, 
indexing inaccuracies and runout of hole in 
workpiece. Bushings enable closer tolerances to 


N EL Division ng be held—only reamer floats. Manufacturer states 
jor your free copy of this ) 


new engineering data that bushings in good floating holder will ream 


DANA CORPORATION folder on the complete accurate holes under most adverse conditions. 


line of Rzeppa con- ; 
Con-vel 3901 Christopher stant velocity joints. ny Mueller Industries, 510 E. Rand Rd., Mt. 


Detroit 11, Michigan Prospect, Ill. 
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Simplify design, purchasing, production with 

air or hydraulic 
cylinder that will 
work for you" 





PDQ * 
SET SCREWS 


| 
| 
| 
| 


HENDRICK 
ORNAMETAL... 


lightweight metal designed for design engineers 


Often the inclusion of Hendrick perforated metal in a product’s design 
not only helps increase its overall attractiveness but adds to its sale- 
ability as well! Perforated metal, masonite, rubber, plastic and insulated 
board can be used in the fabrication of automobiles, furniture, buildings, 
appliances, notions, novelties, toys, machines and many other products. 
Hendrick has hundreds of attractive designs to choose from in commercially 


*PDQ means price, delivery, 
quality. And you get all three 
with Moore Set Screws. The 
PRICE is right. Ample produc- 
tion capacity and inventories as- 
sure fast DELIVERY. And rigid 
control standards guarantee 
there’s no skimping on QUAL- 
ITY. Specify Moore Set Screws 
and be sure. Dependable quality 


*K cross Air or Hydraulic Cylinders save money, do 
the job better! To be sure it’s the best cylinder 
designed for your job — select Cross. Cross cy- 
linders are designed around component parts, 
easy modified to fit your specific production ap- 
plications. Cross cylinders are heavy-duty, rugged 
cylinders for OEM. 


CROSS MANUFACTURING CO. 


rolled metals and gauges to suit your exact needs. Write for more details. 


HENDRICK 


Manutacturing Co. 
Carbondale, Pa. 


PERFORATED METAL © PERFORATED METAL SCREENS 

® WEDGE SLOT SCREENS * HENDRICK WEDGE WIRE 

SCREENS © ARCHITECTURAL GRILLES © MITCO OPEN 

STEEL FLOORING © SHUR-SITE TREADS * ARMORGRIDS 
HYDRO DEHAZERS 
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it’s plastic and 
it’s practical... 











NEW BROOKS-MITE DESIGN... 
RUGGED... AT LOWEST COST 


Here’s the well-known 
Brooks-MitE Flow Indicator 
with the new “O” ring con- 
struction. Torque limitations 
of the past are overcome. This 
is your best meter where rug- 
ged service and need for low- 
est possible cost go together. 

The Brooxs-MiTE has an 
acrylic plastic meter body and 
is available in 24 flow ranges. 
Optional features include a 
built-in FLO-MITE needle 
valve and integrally piped 
constant differential relay. 


<> BROOKS INSTRUMENT CO., INC. 


6203 W. VINE STREET * HATFIELD * PENNSYLVANIA 





Send For 
Bulletin No. 120 
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for over 80 years. 


Send for catalog 


George W. Moore, Inc. 


SET SCREWS 


since 1880 


82 Beaver St., Waltham 54, Mass. 


Circle 65 on Reader-Service Card for more information 





motors 


choice of leading 


Don’t gamble with the success 
of your product! By careful 
analysis and testing together 
with RAE engineers you can 
assure the right motor for 
your needs. 

RAE offers outstanding serv- 
ice and quality in a large 
variety of motors in voltages 
up to 250, and up to &% H.P. 
(higher for intermittent duty) 
with many gearhead motor 
combinations. Let us show 
you how these advanced mo- 
tors, now in such big demand, 
can improve your product 
and reduce your costs. 

Send for the *‘RAE"’ service sheet. It 
will help you supply the data neces- 
sary for recommendations and prices. 


Circle 68 on Reader-Service 


fractional horsepower 


at its 


Rae M-12 or M-13 with G-12 
reducer. M-12 and M-13 
motors AC/DC Universal or 
Shunt. 1/5 H. P. Max. G-12 
gear unit 536:1 Max. and 
100 in. Ibs. Max. M-13 has 
ball bearings. 


manufacturers 


® AC/DC Universal 

® DC Shunt Wound 

® DC Series Wound 

® DC Compound Wound 

® Gear Reduction Motors 

® Governor Controlled Motors 
® Motors for Rheostat Control 
® Motors for Electronic Control 


© Permanent Magnet Motors and 
Gearmotors 


R G@@ motor core. 


2009 Kewaunee Street 
Racine, Wisconsin 


Card for more information 


For more complete data on sizes carried in factory stocks — write today — 


LEwis.,. KANSAS 
cross Engineering Catalog on Cross Air and Hydraulic Cylinders available on request. 





NAME POSITION. 
COMPANY. 


ADDRES: 











city. STATE 
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SOHHHSSSSSSOHSHPSSSCECSCHOSSESS 


MAYBE WE CAN DO IT 
BETTER AND FOR LESS 


Hundreds of Companies have found us 
the Right Source of Metal-Fabricating 


We have facilities, experience and engineering 
counsel which may meet your special uire- 
ments—exactly. Three large, well equip 
plants at Aurora, Ill., York, Pa. and s 
Angeles geared to economical production. 
Years of experience 
handling thousands 
of special items... . 
products, parts, sub- 
assemblies, merchan- 
dising units, made to 
your specifications. 
Modern equip- 
ment includes coil 
steel slitting, level- 
ing and edging, press 
work, all types of 
welding, electrostatic 
finishing. 


Send for 16-Page Illustrated Booklet 
it tells All! 


LYON METAL PRODUCTS, INC. 


General Offices, 388 Monroe Ave., Aurora, Illinois 


@eeeseeseseoeseseeoeseee2ee0e¢9290620208 
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MECHANICAL 


0-Ring Knob 


This device is used as an adjusting knob 
on sealed precision instruments such as 
potentiometers, thermostats and adjust- 
able timers. The knob seals tubes with 
an OD as low as 0.080 inch and as high 
as 0.120 inch, providing rotating free- 
dom, high rotation accuracy, 100-percent 
waterproof protection, high elasticity and 
longer knob life. It is also resistant to vi- 
bration. The device can be used for 
either rotation or oscillation and with- 
stands pressures up to 35 psi. Heart of 
adjusting control is a resilient O-ring 
made of special material molded (rather 
than blanked or cut) to close tolerances. 
The closely grained surface maintains 
contact with interior walls of knob and 
exterior diameter of instrument’s wind- 
ing tube. 

Joseph Waldman & Sons, 133 Coit St., 
Irvington, N. J. 


16,000-PSI Fittings 314 


Steel line and fittings for pneumatic o1 
hydraulic service feature leakproof metal 
crush seal and withstand pressures to 
48,000 psi. Two sizes are available: l-inch 
with a 54-inch dia flow passage, and 
¥,-inch with a 34-inch dia passage. Spec- 
ifications of l-inch fittings and line are 
l-inch OD by 54-inch ID, working pres- 
sure 13,250 psi with 40,000-psi burst. Ma- 
terial of steel line is 4130 seamless tub- 
ing. Fittings have a black oxide finish. 
The %-inch units are 34-inch OD by 
%,-inch ID with working pressure of 
16,000 psi and 48,000-psi burst. Material 
is 304 stainless steel 14 hard or 4130 car- 
bon steel; fittings are 303 stainless steel 
or 1117 carbon steel cadmium plated. 
Pressure Components, Inc., 3429-D 
Ocean View Blvd., Glendale 8, Calif. 
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HOWARD 


...the nation’s leading source 
for low cost universal & d.c. 
fractional H.P. motors! 


POWER Pp BY 


HOWARD 


HOWARD INDUSTRIES, INC., 1705 State St., Racine, Wis., Telephone ME 2-2731, Teletype: RAC344 
Seles Offices: Festus, Mo., 1049 Front St., YE 7-3606 
Chicago area: 576 Northwest Hwy., Des Los Angeles 36, 942 S. La Brea Ave., WE 8-2444 


Plaines, Ill., VA 7-6173 New York area: 157 Broad St., Redbank, N. J., 
Cincinnati 2, O., 1077 Celestial St., PA 1-2985 SH 1-3356 


Representatives in Principal Cities — Consult Your Classified Phone Book 


Eno ELECTRIC MOTOR CORPORATION (Ls) LOYD SCRUGGS COMPANY 


CYCLOHM MOTOR CORPORATION 
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1/200 TO 1 H.P. * HIGH peincany se HIGH STARTING TORQUE 
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MODEL 29-500 
TYPE: Universal AC/DC or Shunt. 
DIAMETER: 3-5/16. 
LENGTH: 4-11/16 to 5-19/32. 
H.P.: Continuous: Series—1/6 @ 10,000 R.P.M. 
Shunt or Compound—1/12 
Intermittent Series—1/4 @ 10,000 R.P.M. 
Shunt or Compound—1/6. 
SPEED: No Load: Series—15,000 R.P.M. 
Shunt or Compound—12,000 R.P.M. 
Full Load Speed: Series—3000 to 10,000 
RPM. 
Shunt or Compound—1000 to 10,000 R.P.M. 
VOLTAGES: Series—6 to 250V. AC/DC. 
Shunt or Compound—6 to 230V. DC. 
BEARINGS: Porous bronze sleeve type or grease 
sealed ball bearings. 


MODEL 243 

TYPE: Universal AC/DC or DC Shunt. 

DIAMETER: 2-17/32. 

LENGTH: 3-15/16. 

H.P.: Continuous Series—1/12 @ 10,000 R.P.M. 
Intermittent—1/8 @ 10,000 R.P.M. 

SPEED: Full Load Speed: 

Series—5000 to 10,000 R.P.M. 

Shunt—2000 to 7000 R.P.M. 

VOLTAGES: Series—12 to 230V. AC/DC. 
Shunt 6 to 120V. DC. 

BEARINGS: Porous bronze self aligning type 
with oil reservoir. 
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MODEL 700 

TYPE: Universal AC/DC or DC Shunt. 
DIAMETER: 3.800”. 

LENGTH: 5-7/64”. to 6-7/64". 


H.P.: Continuous: Series—1/4 @ 10,000 R.P.M. 


Shunt—1/8. 

Intermittent: Series—1/2 @ 10,000 R.P.M. 
Shunt—1/4. 

SPEED: No Lood Speed: Series—18,000 R.P.M 
Shunt—2000 to 12,000 R.P.M. 
Full Load Speed: Series—5000 to 10,000 
Shunt— 1000 to 10,000 R.P.M. 

VOLTAGES: Series—6 to 115V. AC/DC. 
Shunt—6 to 230V. DC. 

BEARINGS: Grease sealed ball bearings. 


MODEL 200 
TYPE: Universal AC/DC or DC Shunt. 
DIAMETER: 1-11/16”. 
LENGTH: 2-11/16”. 
H.P.: Continuous Series—1/200 @ 
Shunt—1/200. 
Intermittent: Series—1/75 @ 
Shunt—1/75. 
SPEED: No Load Speed: Series—15,000 R.P.M. 
Shunt— 15,000 R.P.M. 
Full Lotd Speed: Series—5000 to 10,000 
R.P_M. 
Shunt—3000 to 10,000 R.P.M. 
VOLTAGES: Series—6-115V. AC/DC. 
Shunt—6 to 32V. DC. 
BEARINGS: Grease sealed ball becrings. 


D 10,000 R.P.M. 


10,000 R.P.M. 
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MODEL 1100 

TYPE: Universal AC/DC or DC Shunt. 

DIAMETER: 2-13/16". LENGTH: 3-9/16”. 

H.P.: Continuous: Series—1/50 @ 10,000 R.P.M. 
Shunt—1/50. 
Intermittent: Series—1/15 @ 10,000 R.P.M. 
Shunt—1/15. 

SPEED: No Load: Series—15,000 R.P.M. approx. 
Shunt—3500 to 12,000 R.P.M. 
Full Load: Series—3000 to 10,000 R.P.M. 
Shunt—2000 to 10,000 R.P.M. 

VOLTAGES: Series—6 to 230V. AC/DC. 
Shunt—6 to 120V. DC. 

BEARINGS: Porous bronze sleeve type, or 

Grease Sealed Ball Bearings. 
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MODEL 512 

TYPE: Universal AC/DC or DC Shunt 

DIAMETER: 3-3/8”. LENGTH: 4-3/4”. 

H.P.; Continuous Series—1/10 @ 10,000 R.P.M. 
Shunt—1/12. 
Intermittent: Series—1/5 @ 10,000 R.P.M. 
Shunt—1/6. 

SPEED: No Load Speed: Series—15,000 R.P.M. 
Shunt—2000 to 12,000 R.P.M. 
Full Load Speed: 5000 to 10,000 R.P.M. 
Shunt: 1000 to 10,000 R.P.M. 

VOLTAGES: Series—6 to 230V. AC/OC. 
Shunt—6 to 120V. DC. 

BEARINGS: Porous bronze sleeve type. 
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Mail this coupon now for complete specifications 
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HOWARD INDUSTRIES, INC., 


1705 STATE STREET, 


RACINE, WISCONSIN 


Please send me complete information on: 


(C1 MODEL 243 
[1] MODEL 29-500 


(1 MODEL 700 O 
[] MODEL 512 0 


MODEL 200 
MODEL 1100 


[] SEND ME A COMPLETE HOWARD CATALOG 


NAME 





TITLE 





COMPANY 





ADDRESS 





CITY. 
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Precision Aluminum Knobs 315 


Manufactured of 24 ST aluminum and supplied 
with polished surface or black enamel finish, 
precision knobs and hubs offer a concentricity 
of 0.0015 T.I.R. between shaft hole and step 
Furnished with 


diameter. two stainless-steel set 


screws, knobs are also available with “No-Burr” 
set screws for maintaining finish of synchro, po- 
tentiometer and other precision shafts. 

458 Broadway, 


Ackerman New 


York, N. Y. 


Engravers, 


Acetal Resin Fasteners 


“Delrin” offers many strength characteristics ap- 
proaching those of metals. Fasteners have high 
electrical insulation properties, unusually high 
tensile strength, resistance to deformation and 
high dimensional stability over a wide range of 
environmental conditions. Creep resistance 1s 
high, particularly above 150F. “Delrin” fasteners 
offer low water absorption and low coefficient 
of friction. Another important property is their 
resistance to corrosive fluids such as gasoline and 
oils. Screws are available in a wide selection of 
head types, threads and lengths. 


Gries Reproduce Corp., New Rochelle, N 





FILTERING 
SIZING 
STRAINING 


TESTING 


In all metals, in all weaves 

... woven to the highest accuracy 

standard in the industry. You just can't 

buy a better wire cloth than "NEWARK." 

Hundreds of meshes, weaves and metals to fit your 

specific need. Years of processing experience to & 

help you pick the right wire cloth for your 

application. Write for Bulletin FC or write us about a 
your problem. Fast deliveries, best cloth, : 
lowest cost when you call on NEWARK. 


NEWARK 
A°* ACCURACY 


351 VERONA AVENUE NEWARK 4, N. 
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MECHANICAL 


NylonClamp 317 


Hydraulic lines or electrical 
wiring harnesses requiring a 
lightweight fastening method 
are a design application of 
the “Clamp-Tite” nylon 


clamp. This device, with - 


sizes ranging from 14 to 14 
inches in diameter, with- 
stands vibration, pinching of 
wires or bending at any 
point. Molded wedge of 
clamp prevents entrapment 
or pinching of wires in har- 
ness bundles and provides a 
round diameter for retaining 


wires or conduit, avoiding 
slippage and vibration. Rein- 
forcing ribs prevent bowing 
or weakening of clamps at 
any point. Unit is impervious 
to nearly all corrosive liquids 
and fuels, is self-extinguish- 
ing, and will not deteriorate 
in salt air. As much as 65 per- 
cent in weight savings is ac- 
complished over convention- 
al metal and_ rubber-type 
clamps. Free samples, speci- 
fications and other informa- 
tion may be obtained. 

Olympic Plastics Co., Inc., 
3471 S. LaCienega Blvd., Los 
Angeles 16, Calif. 





UNDERWRITERS’ & : 
LISTED : 


|CHICAGO ACE| 
‘PIN TUMBLER LOCKS © 





Here is the only line of locks listed by Underwriters’ 
Laboratories. The unique ACE Locks provide the 
maximum in mechanical security. Over 80,000 key- 
ing combinations are possible so that you may have 
your own factory-registered tumbler set-up. For 
technical details on models available for various ap- 
plications, write for Switch Lock Bulletin UB 501. 





CHICAGO LOCK CO. 


2038 N. Racine Avenue * Chicago 14, Illinois 
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Battery-Powered 
Motor 318 


\ 9v battery-powered motor offers 
good control with less than 2-per- 
cent variation in speed and low 
power consumption rating. Light- 
weight and small enough to fit in 
the palm of a hand, the precision- 
built unit is primarily designed for 
applications requiring exacting 
speeds and a minimum noise level. 
A critical and delicate component 
of the motor is its governor-regula- 
tor with a torque measured at a 
constant 1500 rpm. Variations of 
600 to 700 rpm centered on 1500 
rpm can be made with a simple 
screw adjustment. For applications 
requiring speeds in excess of 1500 
rpm, governor unit can be removed 
to obtain an rpm rating up to 
1000. The rotor-governor unit is 
dynamically balanced to provide 
smooth, vibration-free perform- 
ance. Low power consumption of 
only 25 ma in a neutral position 
prolongs life of battery and reduces 
replacement costs. 

Jonard International, Inc., 624 
Madison Ave., New York, N. Y. 


Low-Cost 
Machine Mounts 319 


Designated Series LR 500, ma- 
chine mounts can be supplied with 
either 3 or 4-inch leveling bolts, 
and with any of 3 types of materi- 
al for different load ranges. This 
selection will accommodate _al- 
most any piece of machinery 
weighing up to 1000 Ib, but 
mounts are recommended for 
lathes, grinders and other preci- 
sion machine tools. Units eliminate 
need for bolting or lagging equip- 
ment to floor. Pads used in mounts 
provide good dampening of sound 
and vibration, making it possible 
to install machinery adjacent to 
quiet areas and preventing up to 
85 percent of transmitted vibration 
from reaching floor and building 
structure. 

Felters Co., Unisorb Div., 210 
South St., Boston, Mass. 


mm 


Circle 73 on Reader-Service Card 


From a prototype . . . hundreds OR thousands of motors with 
absolute uniformity. Each and every motor produced has the 
same, discriminating, “‘built-in’’ perfection that you can expect 
with Lamb® manufacturing. This precise mechanical and di- 
mensional uniformity of motor as an integral component for 
your powered product is extremely important... and Lamb 
makes sure you get it! 

If you have a special motor problem. . . here’s what you can 
expect from Lamb! Into the design of a Lamb motor goes 
years of experience in powering components for aircraft, 
domestic and industrial products. Out of the design comes a 
personalized motor that’s dependable, smooth and efficient. 


One Lamb FHP motor...up to 1OO,OOO carbon 
copies mass-produced to exacting specifications 


Cost-wise you’re way ahead, because Lamb Motors are 
mass-produced at the most favorable cost. 


Write today for descriptive folder. Or ask to have a District 
Engineer call and set up a personalized ‘‘Motor Conference”’. 


THE LAMB ELECTRIC COMPANY -Kent.Ohio 


A Division of American Machine and Metals, Inc. 
In Canada: Lamb Electric — Division of Sangamo Company, Ltd. 
Leaside, Ontario 


2 mb Electric 


reactionar norserower MOTORS 


Divisions of American Machine and Metals, inc., New York 7, New York TROY LAUNDRY MACHINERY 
RIEHLE TESTING MACHINES « DE BOTHEZAT FANS * TOLHURST CENTRIFUGALS * FILTRATION ENGINEERS * FILTRATION FABRICS 
NIAGARA FILTERS * UNITED STATES GAUGE * RAHM INSTRUMENTS * LAMB ELECTRIC CO. * HUNTER SPRING CO. * GLASER-STEERS CORP. 





INDUSTRIAL RETAINING RING **o-"o~ 
PRICES REDUCED UP TO 51% smn nonate 


Gray or black aluminum handles with vinyl dip 
finish are available in handle keeper with either 
mounting holes for rivets or blank for spot weld- 
ing. An attaching tool also is offered that permits 
keeper to be installed without handle. This al- 
lows the designer to paint and bake equipment, 
then attach handle with custom tool. Cost of 
masking handle before painting is eliminated 
and normal “paint-bake” process is allowed with- 
out discoloration to vinyl material. 

TA Mfg. Corp., 4607 Alger St., Los Angeles 
39, Calif. 


Miniature 
Overload Coupling 


Series 1000, Series 3000 and Series 3100 Industrial INDUSTRIAL RETAINING RING COMPANY 
Retaining Ring prices—in quantities up to 100,000—have , 
been greatly reduced. Please send me, free, a copy of the new 1961 IRR Price List —61D. 

Thanks to modern, efficient production methods you | would also like to have your representative call. 
can now get these Industrial Retaining Rings—either pre- 
stacked or bulk packed—at new, low prices . . . and pay Name Title 
less for pre-stacked rings than you have been paying for 
bulk packed. Reductions apply to standard materials 
and finishes. 


Use this coupon to send for your new, revised IRR 
Price List. City, 








Company Light-duty electromechanical installations are 
| design applications of miniature couplings with 
Address | overload protection advantages. The zero-back- 





lash unit employs torsion spring element be- 








tween coupling hubs to cushion starting and 
braking loads. In addition, torsion spring design 
permits shaft-to-shaft misalignment of 5-deg an- 


F -@) ©] gular offset and 1/32-inch parallel offset. Unit is 
. ™, ——. Originators of modern retaining ring dispensing available in aluminum, brass or stainless steel 
; with a range of bore sizes to 14-inch dia. Overall 
INDUSTRIAL RETAINING RING COMPANY dimensions are 14 inch long by 5% inch dia. 


57 Cordier Street, Irvington 11, New Jersey Fourdee, Inc., P. O. Box 6006, Orlando, Fla. 
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Model DOC 
Clutches provide 
smooth, accurate 
starting and 
stopping of 
speed drive 
train. 


In Kearney & Trecker Milling Machine... 


Twin Disc Oil-Actuated Clutches 


help make spindle drive a model of compact efficiency 


There’s no “gingerbread” on Kearney 
& Trecker’s model 205 S-12 Milling 
Machine; unessentials have been ruth- 
lessly purged. But the observant eye 
can see skillful, meticulous engineer- 
ing in the smallest detail of this unit. 
Everything is geared to functionalism 
—to the objectives of simplicity, ef- 
ficiency and ease of operation. 

The 205 S-12 offers a wide range 
of speeds for virtually all metal re- 
moval jobs—20 to 1600 rpm range 
with 24 changes at 5 hp. With the 
many attachments available, this knee- 
type machine can do just about every- 
thing but sign the operator’s pay- 
check. 

Especially impressive in the 205 
S-12 design is the speed drive train. 


It’s amazingly compact, yet sturdy 
and quiet-running. Because positive 
starting and fast braking from high 
speeds call for high-energy clutches, 
Kearney & Trecker chose two Twin 
Disc DOC Oil-Actuated Clutches to 
handle these functions. 

The ability to absorb high-energy 
loads makes the multiple-plate DOC 
Clutch unique. In addition to provid- 
ing a high friction coefficient, the sin- 
tered metallic facing on the clutch 
plates prevent “welding” with conse- 
quent scoring. And oil actuation as- 
sures high clamping force with no 
wear adjustments necessary. 

These features make for remark- 
ably compact size in relation to ca- 
pacity. The clutches used in the 205 


S-12 machine, for example, are only 
5” in diameter. 

Model DOC Clutches transmit up 
to 137 hp and up to 690 lb-ft of 
torque. Twin Disc engineers can show 
you how these oil-actuated clutches 
can be profitably applied to your ma- 
chines. Literature on request. TWIN 
Disc CLutcH CoMPANY, Racine, 
Wisconsin. Hydraulic Division, Rock- 
ford, Illinois, 
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New Cars and Trucks Use More Malleable 
For Better Performance...Lower Cost 


As the automotive industry steps up its drive to pack 
greater performance into lighter weight vehicles and 
still hold costs in line, the demand for Malleable iron 
castings continues to increase. Noted for their strength, For Free Literature on advantages 
toughness, machinability and economy, Malleables are of Malleable iron castings, with 
used as key components in every make and type of examples from the automotive 
industry, ask any member com- 


; j , pany for Data Unit No. 113, 
Matching each new advance in automotive technology, or write to Malleable Castings 


Malleable is now available in a broad range of properties, Council, Union Commerce Build- 
including tensile strengths from 50,000 to 120,000 psi! ing, Cleveland 14, Ohio. 


vehicle. 


Find out now how much Malleable castings can improve 
your products. Contact any company that displays MEMBER 


a» 


this symbol 


MALLEABLE 


“Testifying t0 Malleable’s outstanding ability, pearlitic 
Matleable iron crankshafts are now used in both cars 
and trucks, like this new heavy-duty highway hauler. 
Pearlitic Malleable was chosen for its high strength, 
wear resistance, damping capacity and machinability 
... Malleable is the most machinable of all ferrous 
metats of simitar properties. 


ait 











From the smallest cars to the largest trucks, all American vehicles 
rely on Malleable for a range of uses. In this tandem axle, for 
example, a total of 36 parts is Malleable. 


Malleable differential carriers form the backbone of the rear axles 
on many new compact cars, as shown at the right above. Tubular 
steel extensions are pressed into the Malieabie housing where they 
are ‘‘puddle’”’ welded. Decisive factors in Malleable’s selection 
were strength, economy, ease of machining and ability to be pro- 
duced in a design that required a minimum of tooling expense. 


The increasing conversion from 
other materials to Malleable cast- 
ings for all kinds of parts from 
crankshafts to door hinges is add- 
ing momentum to the automotive 


industry’s steadily increasing use 
of Malleable. 


Among the many Malleable iron 
castings in this composite car are 
torsion bar arms and brackets, 
rocker arms, fan pulleys, sprockets, 
emergency brake drums, pedals 
and spiders, steering gear housings, 
universal joint yokes, bearing = 
transmission gears, shifter forks 
turbine hubs and a variety of 
brackets, housings and cases. 
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For 
Quality 
and 
Economy 
Use 


MALLEABLE 


For Service Contact... 


CONNECTICUT 
Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline |ron Works, Moline 

Moline Malieable Iron Co., St. Charles 

National Mall. and Steel Castings Co., Cicero 50 
Peoria Malleable Castings Co., Peoria 1 

Wagner Castings Company, Decatur 


INDIANA 

Albion Malleable tron Company, 
Muncie Division, Muncie 
Link-Belt Company, Indianapolis 6 

National Mall. & Steel Castings Co., Indianapolis 22 


1OWA 
lowa Malleable Iron Co., Fairfield 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable Iron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable tron Co., St. Paul 6 


MISSISSIPPI 
Mississippi Malleable Iron Co., Meridian 


NEW HAMPSHIRE 
Laconia Malleable tron Co., Laconia 


NEW YORK 
Acme Steel & Mall. lron Works, Buffalo 7 
Frazer & Jones Company Division 

astern Malleable tron Co., Solvay 
Oriskany Malleable tron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mall. iron Co., Ironton Div. ltronton 

Dayton Mail. iron Co., Ohio Mall. Div., Columbus 16 
*National Mall. and Steel Castings Co., Cleveland 6 


PENNSYLVANIA 

Buck iron Company, Inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleable Costings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Maileable Iron Co., Meadville 
Pennsylvania Malleable Iron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. Iron Co., Point Pleasant 


WISCONSIN 

Belle City Malleable Iron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, Inc., West Allis 14 

Kirsh Foundry inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, Milwaukee 46 


These companies are members 
of the Malleable Castings Council 





Plunger-Type Fastener 





Composed of two parts, the “Nylatch” features a 
molded grommet and a metal plunger, both of 


which remain captive in the removable panel or 


door. Providing an easy fastening and unfasten- 
ing unit, the plunger-type fastener is inserted 
through a hole in the fixed section. Pressing 
plunger forces grommet fingers to expand on 
inside of hole to a greater diameter than hole 
itself. Reaction of plunger collapses fingers, per- 
mitting assembly to be withdrawn. Only two 
holes with standard tolerances are required for 


| installation. One single-size assembly will accom- 


modate a range of thicknesses to be fastened. 
Hartwell Co., 9036 Venice Blvd., 
34, Calif. 


Los Angeles 


Gear Train Servo 





One miniature servo package accommodates gear 
ratios up to 1000:1 and two size 8 rotary com- 
ponents to suit application. This package is 1.00 
inch wide by 1.812 inches long and weighs 4 to 
6 oz, depending upon materials and components. 
Other units accommodate gear ratios up to 
4000:1 and a choice of two size 8 rotary compo- 
nents. A package such as this is 1.280 inches wide 
by 1.90 inches long and weighs 6 to 12 oz, de- 
pending upon materials and components. Fine 
pitch precision gears used in each unit are 
mounted between jig-bored gear plates and com- 


im | pletely enclosed to insure long life under vary- 


a | ing environmental conditions. 
Clifton Precision Products Co., Inc., 5050 State 
Rd., Drexel Hill, Pa. 





Low axial pressure to levers 
gives positive, instantane- 
ous engagement. High-ratio 
levers are case hardened 
forged steel. Immediate dis- 
engagement, 


Symmetrical design and 
precision machining assure 
smooth clutch operation. 
Torque is not affected by 
centrifugal force or direc- 
tion of rotation. 


/ 


WPS 


oF eee ete er Oo 


Wil} flee ea 


pet on t 


Discs meet close tolerance © 

flatness checks. Heat 

treated steel, graphite-im- 
regnated bronze, sintered 
ronze or molded discs for 

oil and dry operation. 


Easy Adjustment ...simply 
raise locking spring and 
turn collar. Adjustment 
lasts for extra-long periods 
of heavy-duty service. 


Increase production 
with Pullmore Clutches 





Modern, high-production machines depend on efficient 
clutch controls. Today’s clutches must be versatile, must 
provide fast but smooth actuation, must transmit 

full power and must be designed for enduring controllability. 
Rockford Pullmore Clutches meet these requirements. 

They start, stop, reverse, shift, inch, cycle and idle. 

Pullmore dual-drive clutches drive forward and reverse, obtain 
high and low speeds, or control as clutch-brake combinations. 
Engagement is fast, smooth and positive. The high 

torque, compact clutches handle loads from 126 to 

11,000 inch lbs. Write for illustrated brochure. 


ROCKFORD CLUTCH 


321 CATHERINE STREET, ROCKFORD, ILLINOIS 
Export Sales Borg-Warner International * 36 So. Wabash, Chicago, Ill. 


Circle 77 on Reader-Service Card for more information 


Use any actuation device — 
air, manual or electric. 
Slight pressure to shifting 
spool engages clutch. Spool 
length prevents binding 
and gives longer life. 


Clutch components are pre- 
cision ground and highly 
concentric. Locking split 
ring assures positive axial 
positioning. Strong con- 
struction gives long, rugged 
clutch service. 





PULLMORE 
DUAL-DRIVE CLUTCH 


DIVISION 
OF 
BORG- 
WARNER 


& 


| 
| 
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MECHANICAL 


Pipe Lockring Assembly 335 


A serrated locking ring, used with matching 
flanges, is the key to fast, simple procedure fon 
on-site installation of armored impervious graph- 
ite pipe, without use of adhesive or threading. 
Pipe is joined together at the same time that 
flanges are attached. This method results in 
speed and ease of assembly and consequently in 
lower installation (the manufacturer 
claims). In addition, the assembly permits prac- 
tical re-use of pipe and fittings if requirements 
change. 
Falls Industries, Inc., Solon, Ohio. 


cost of 


Miniature Check Valve 


Available in tube sizes from 4 to 14 inches, 
this check valve is qualified for military use to 
specification MIL-V-7899. Identified as the Spar- 
tan 606, it has a maximum cracking pressure of 
8 inches of H,O while total pressure drop does 
not exceed 20 inches of H,O at rated flow. De- 
signed for aircraft fuel systems and other appli- 
cations where operating pressures do not exceed 
60 psi, valve is compatible with 90 percent hy- 
drogen peroxide, nitric acids and other fuels. 

Spartan Mfg. Corp., 445 Saw Mill River Rd., 
Yonkers, N. Y. 


Pe 





SPECIAL PULLEYS? 
Y 


NAGEL-CHASE 
CAN HELP! 


When you need FHP V-Belt 


company +t 
pulleys for 
quarter cer 

The step-dowr pulley 

llustrated is ao typical ex 

especiall 

ys Nogel 


eered for 


Write for 
Catalog 
Special low cost step down pulley designed 
and produced in quantity by Nagel-Chase 
Stomped metal hub with built-in oil reservoir 
replaces usual solid metal hub. 


The NAGEL-CHASE MFG. CO.”*"cncane sn 
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Low-cost... Wilkerson 


MINIATURES ... 


filters 








regulators 


lubricators 


designed 
specifically to 


SAVE 
SPACE 


Proven to be the finest by hundreds of OEM users! 
“WILK-O-MATIC”’ FILTER Automatic drain * Up to 
40 CFM * Removes 5 micron particles * 300 PS! maximum. 


“DIATROL”’ REGULATOR large flows * 
ports * Non-chattering, self-relieving * 300 PSI 
maximum * 0-50, 5-125 or 10-250 PSI ranges. 


““ATOMIZER’’ LUBRICATOR Up to 75 CFM * 
Flo Gauge and 2 fill holes * 250 PSI maximum 
* Starts lubricating at 1 CFM. 


WRITE TODAY for specs and ordering information 


ILKERSON 


CORPORATION 


3  ovtlet 


Site 


1649 West Mansfield 
Englewood, Colorado 


| Dedicated to keeping the NEW in pNEUmatica 
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BRONZE 
PLATE! 


Ampco Metal sheet and plate are available 
in varying dimensions and up to 10,000 
Ibs. Examples: A single 14” plate can be 
big enough to form a tank 16’ long x 
11’-6” diameter. A tube sheet 3” thick 
can be rolled 9’-0” in diameter. Discuss 
your requirements for corrosion, abrasion, 
or mechanical service with your Ampco 
field engineer. Call him in soon. 


Write for Bulletin P/-5 


AMPCO METAL, INC. 

Dept. 40C, Milwaukee 46, Wisconsin 

West Coast plant: Huntington Park, California 
Southwest plant: Garland (Dailas County), Texas 6G-28 


Circle 79 on Reader-Service Card for more information 





OHIO WELD NUTS 


WF NUT 
Thread Size 6-32 to %-16 


RH NUT 
Thread Size 6-32 to %-16 


WW NUT 
Thread Size 6-32 to %-16 


SF NUT 
Thread Size ¥2-13 


OHIO flanged weld nuts provide extra-long 
thread engagement and are ideal for assem- 
blies requiring strong primary fasteners. They 
can also serve as spacers or bearing surfaces 
where required. 


Samples and information furnished upon request. 


| Primary Fastener in Fastener Assemblies 


THE OHIO NUT AND BOLT CO. 
29 FIRST STREET BEREA, OHIO 
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CONTROLLED 
STAMPINGS 
EXACTING TOLERANCES 


Deep Drawn, Light and Medium 


COPPER 
BRASS 
ALUMINUM 
MONEL 
STAINLESS 





pil 


2268 BYU T Be Sr 


eS VERS FS. 


FLOAT & MANUFACTURING co. 


Toledo 6, Ohio 
ew oe 
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FOR THE BEST 
SELECTION OF 
SPEED REDUCERS 


The new Abart Catalog offers 
92-pages of valuable information, 
engineering data, detailed 
drawings and photos. Here is a 
handy and accurate means of 
selecting the exact Abart Speed 
Reducer or Precision-Cut Gear for 
any application—fast, easy to use. 
SPEED REDUCERS—75 models to choose from... spur, 
worm or combjnation gears .. . single or Pa. reduction. 
Ratios up to 10,000 to 1; ratings from 1/50 to 168 hp. 


GEARS—Custom-made from any gear material to 
your exact requirements—NO STOCKS. Pitches from 
96 D.P. to 5.7 D.P. Request Gear Bulletin. 
Send B/P and Specs or Sample for Prompt Quotation 


ABART GEAR and MACHINE CO. 
Mfrs. of Gears and Speed Reducers 


4830 WEST 16th STREET ° CHICAGO 50, ILLINOIS 
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ELECTRICAL 


Large-Size Readout Lamps 337 

Lamps made in the shape of a parallelogram 

have outside rectangular dimensions of 3-5/16 

i E EVE te OT E inches wide by 434 inches high. When mounted 
with other lamps, each lamp uses only 334 

inches of panel width. Peripheral measurement 

' of the maximum size figure or number which 


can be displayed is 254 inches wide by 4 inches 
YOU RS FOR TH & ASKI NG high. Lamps can be read at distances up to 150 
: ft, depending on ambient lighting conditions. 
we Units operate at either 240 or 460v and at 60 
100 cycles. Lamps use only 0.01w when all 
segments are lighted. Switching to form various 
letters and numerals can be accomplished with 
step relays, rotary switches, solid state or elec- 
tromechanical devices, or by other means. Re- 
sponse time to voltage applied to lamp is less 
than one cycle; numerals and letters change 
faster than eye can see. Lamps, designated style 
RA-4000, are available for immediate de- 
livery. 

Westinghouse Electric Corp., Lamp Div., 

MacArthur Ave., Bloomfield, N. J. 


TRANSMISSIONS caturxng Electro-Magnetic Control 


9000-B [1-10 H. P.) . . . for industrial and 
TORQUE RATING: 

1400 pound inehes agricultural machinery, 
Pasa automotive trucks, trac- 
RATS 900 rpm. tors, refuelers, industrial 

shovels, cranes, shop 


GEAR RATIOS: and lift trucks, concrete 
1:1 —2:1—8.14:1—4:1 


Special ratios at extra mixers, road builders, 
UPDATED AND EXPANDED INDUSTRIAL Maximum Reduction ~=—_ diamond drills, machine 
COATED FABRICS SPECIFICATION GUIDE 8100-B (10-20H.P.) tools... 


TORQUE RATING: 


This convenient reference catalog contains specifica- ae 


‘ ‘ ou Send for catalog and 
tions for over 200 developed Reevecote items... only nonsarowsn complete infertile 
TING: 


. : A ; 
a sampling of the complete Reevecote line. me HF., 900 rpm. 9300 (30-60 H. P.) below 
. a : 2100 ) n U 12,000 
Described are many uses, styles, and performance 20 H.P., 1800 r.p.m. TORQUE RATING: 2100 Ib. in. input: 12,006 


input Ib. in. output 
characteristics of Reevecote industrial coated fabrics. GEAR RATIOS: | HP. RATING: 80 BLP. st 900 BPM. 60 HLP 
= 1:1—2:1—8: : a P > % 
*e . Special ratios at extrs ight Speed Changes in geometrie progression of Trans $sior th E,ectro-Moa 
Mail coupon or write for your free copy. cost 1.29 (total reduetion 6:1) Speeial ratios at ez- Clutches provide speed changes and re 
a Reduction tra eost , 9 
eee ee 6.00 vers ng under power, without interrupt 
DN-3 14800 “{dett) —Four spe - power source so equipped are ava 
¢ ¢ ial eh: 
Reeves Brothers, inc., Vulcan Division cial speed ehanges up alle ete A yen. rbd =a 


1071 Avenue of the Americas, New York 18, New York | 14000 (left)—Four speed t from 52 to 750 foot pounds and a wide 





output 
350 pound inehes input 


: COATED FAGRICS BY THE VULCAN O:VISION OF REEVES GROTHERS, INC 


progression at 71 * on * ‘ atio selection (up to 10:1). Manua 
(total reduction of 5. 108) d 
os RATING: 
00 pound — input 


ehanges in — 
Please send me free copy of your Reevecote Catalog. 


automatic controlling of speedo changes 


3yccomplished with electric switches, tape 


Name Position 
Company. 
Address 
‘gees i MO cence 





: ‘ 
- . ad ~ ¥ cam or other remote control means ava 
output , a. able. Especially adaptable to automati< 

HORSEPOWER 

RATING: 





machinery where transmission is not 
accessible to the operator. Mode! !4800 
EC (above) Control Box has cover Plate 








| 
REEVES wican [WESTERN TRANSMISSIONS 


Reeves Brothers, inc., Vulcan Div., 1071 Avenue of the Americas, N.Y. 18, N.Y, STERN MANUFACTURING C S4OONSCOTTEN AVE. =~ DETROIT. 10, MICHELGAN 
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Mercury-Wetted Contact Relay 338 


EVERYTHING 

in 

Laminated Plastics 
From One Source 


[his mercury-wetted contact relay is designed to give 
over a billion reliable operations with complete free- 
dom from contact bounce. It is adaptable to computers 
and data-processing equipment as well as in machine 
tool applications. The high-speed unit requires no main- 
tenance and is capable of high-power or low-level op- 
eration. The device consists of a contact assembly 
mounted and sealed in a glass capsule, an operating 
coil, and a steel housing with an 8-pin octal plug. 
Switch capsule is enclosed by coil and is located in 
magnetic field set up by coil. Contact and armature 
assemblies are hermetically sealed in a glass capsule 
with a hydrogen atmosphere under high pressure. Min 
imum operate time of single capsule relay is 3 millisec 
with a coil input of approximately 2w. Release time 
is about 3 to 314 millisec under all conditions of coil 
input power. Switch capsule can be driven at speeds up 
to 100 operations per second. Relay will switch 250v- 
amp loads with a maximum of 5 amps, 500v. It has an 
operating sensitivity of 250 mw minimum. Relay is 
1.105 inches in diameter and 3.196 inches high. 
Automatic Electric Sales Corp., Northlake, IIL. 











erry ’ 7 An Example of 
| Synthane You-shaped Versatility 


From the day this plant started it has been 
shaped by the needs of customers like you. And 
so you find under one roof at Synthane your 
complete answer in laminated plastics—sheets, 
rods, tubes, molded-laminated, molded-macer- 
ated and fabricated parts. Synthane has all the 
facilities necessary for designing and producing 
tools, dies, jigs and fixtures for fabrication, a 
mine of information on the proper methods for 
machining laminated plastics. Versatility from 
one source. One high quality. One responsibility. 


You-shaped Versatility makes Synthane a Better Buy in Laminates. 


[SYNTHANE] 


Neu One-Piece 


“EC on el ok 


with prevailing torque 


~~ ails 


Three sectors of the tapered por- 
tion of the CONELOK nut are 
preformed inwardly (Fig. 1). When 
the Nut is applied to a bolt, these 
conforming sectors are elastically 
returned to a circular configura- 
tion and create an inward and 


tains its locking action through 
many re-applications. ... It is 
adaptable to high, and low torque 
assemblies .. . to high torque 
stop-nut applications ... and may 





tion contact area. . . . The closed 
stress path in the locking portion 





downward pressure which pro- 
duces intimate contact between 
the load carrying flanks of the nut 
and bolt threads (Fig. 2). The 
shape of the cone sector displace- 
ment insures conformity with the 
mating bolt and maximum fric- 


of the nut and the advantageous 
distribution of locking pressure, 
produce a locking device of high 
fatigue life ...and equivalent 
locking force is exerted at only a 
fraction of the stress of any slot- 
ted type locknut. CONELOK main- 


be obtained in sizes from No. 10 
through 1%”, Full and Thick di- 
mensions are “Standard”. . . 
Send for brochure which 


includes complete 
engineering specifications. 


) NATIONAL MACHINE PRODUCTS COMPANY 


on SPS company 44250 


UTICA ROAD 


Se 


ae! M | 


Cis 


‘ 
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CORPORATION [S| OAKS, PENNA, 


Synthane Corporation, 6 River Rd., Oaks, Pa 


Gentlemen: 


Please send me information relating to Synthane as a source 
for laminated plastic materials and parts. 


Name 





Address. 





Zone State. 
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ELECTRICAL 


Plastic 
Mounting Strip 339 





Polyethylene and polypropy! 





ene plastic mounting strips 
are available in standard o1 
special sizes and specified ma 
terials. Units adapt to auto 
mated production methods, 
allow for preplanning circuit 
and component layout, and 
contribute to use of pre-assem- 





bled circuit modules or sub- 
chassis assemblies. They may 
be mounted quickly in pre- 
punched holes and fastened 
with self-threading nuts, speed 
nuts or heat swaging. Dielec- 





tric constants of strips are 
400 percent better than phe- 
nolic and 300 percent better 
than ceramic. Loss factors are 
200 times better than phe- 
nolic, 30 times better than ce- 
ramic strips. Pretinned termi- 
nals accept all types of solder. 
Strips are made of lightweight 
plastic, non-breakable and 
chemically inert. 

Electro-Glass Laboratory, 
1000 S. W. 114th St., Beaver- 
ton, Ore. 


OHIO Round Tubing 
»> To 7-1/2" OD x .375" wall 
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OHIO Square Tubing OHIO Rectangular Tubing 
To 6" x 6" x .259" wall To 7-1/2" major diameter x .259" wall 
Typical 4" x 6" x .259" wall section illustrated 


Announcing Mechanical — Pressure — Cold Drawn 


OHIO QUALITY WELDED STEEL TUBING 


in larger sizes...heavier wall thicknesses 
OHIO SEAMLESS TUBE 


New sizes and heavier wall thicknesses of 5S 
Ohio Quality Welded Steel Tubing (up to Division of Copperweld Steel Company - SHELBY,. OHIO 


74%” OD) now parallel the sizes of famous 
Ohio Seamless Steel Tubing. That means — Cut along line and send air mail to save time. 


now more than ever — there’s a type and 
size of Ohio tube to fit your special require- RUSH me, without obligation, latest information on new larger 


ments exactly. And since we make both sizes and heavier wall thicknesses of Ohio Welded Steel Tubing. 


Seamless and Electric Resistance Welded Stee/ Tubing © Fabricating and Forging 


types, we’re in a position to recommend the 
best type for your own particular needs. PI ak nina ccetndinscansisinicntarputaiicandeaticcutackainiatataauascns loan 
Ohio Tubing — either welded or seamless — 
nae ‘6 ” Company __— 
is just “‘made to order” for your product. 


Address asi FRM | Paaenoeee 


High-Voltage 
Selenium Rectifier 340 


The cells used in these cartridges 
measure only 0.019 inch in thick- 
ness. Since the number of cells in 
the rectifier determines its volt- 
age-handling capabilities, it is 
evident that use of these cells 
results in a substantially shorte1 
component for any given voltage. 
Illustrative of this size reduction 
is this example involving a typi- 
cal application: 5000v peak in- 
verse at | ma d-c into a capacitive 
load at 40C ambient. A conven- 
tional selenium rectifier cartridge 
measures 3 inches long and 4 
inch in diameter. This cartridge 
is only 2 inches long and 14 inch 
in diameter. Encased in phenolic 
tubes, cartridges are provided 
with either pigtail-on-ferrule (ax- 
ial) leads or insulated with epoxy- 
sealed leads. Rectifier is supplied 
in PIV values ranging from 50 
to 20,000v and for current output 
requirements of 50 ma d-c. 

Electronic Devices, Inc., 50 
Webster Ave., New Rochelle, 
Fae 


CONVENTIONAL 





SUPER DENSITY 


ane 


Circle 88 for Reader-Service 





ELECTRICAL 


Cooling Modules 341 


The Fl, F4, F8 and F32 solid-state cool- 
ing modules, designated by a number 


corresponding to number of thermocou- 
ples in module, are currently in quantity 
production. Heat-pumping capacity is of 
the order of Iw per couple. Thermocou- 
ples made from a new form of Neelium 
are now capable of producing a no-load 
temperature difference as high as 80C 
when measured with its hot junction 
at 27C. This makes it possible to achieve 


very low temperatures for many applica- 
tions, particularly when connected in 
thermal cascade. The series operates with 
currents in the region of 10 to 15 amps. 
Couples of all modules are electrically 
connected in series, each requiring in the 
neighborhood of 0.1 to 0.3v. Typical uses 
are component cooling, temperature sta- 
bilized enclosures below ambient, small 
refrigerators and air-conditioning equip- 
ment, fluorescent tube cooling, and scien- 
tific and medical instruments requiring 
reduced temperatures. 

General Thermoelectric Corp., subsid. 
of General Devices, Inc., Princeton, N. ]. 


80 


wnvoe USE THE HYATT 


“SPECS” 
READ MHyatr 
YOU GET 
TRIPLE 


VERSATILITY 


MORE 
FLEXIGLE 
ASSEMBLY 


Interchangeability of Hyatt separable bearing parts 
xermits more flexible assembly. Any HYATT Metric 
Radial Series separable inner race, for a given piece 
number, can be assembled with any HYATT outer race 
and roller assembly of the same piece number. 


Because of this interchangeability, it is practical to install 
separable HYATT inner races on shafts in one location, 
while the outer races and rollers are installed in housings 
at another location. When the sub-assemblies are brought 
together, the bearing parts will match perfectly. There is 
seldom need for selective assembly. 


INCREASED 
SHAFT 
DIAMETERS 


When the designer wishes to use a larger, more rigid shaft, 
without increasing the size of the housing bore, he utilizes 
another advantage of HYATT separable bearings. He can 
eliminate the inner race of the separable inner race HY ATT 
bearing types and operate the faut rollers directly on 
the siaile batdenel and ground shaft. Space usually 
occupied by the inner race is available for a larger shaft. 


REDUCED 
HOUSING 
BORE SIZES 


On the other hand, when space limitations force you to 
reduce the size of the housing bore without decreasing 
shaft diameter, versatile HYA separable bearings are 
again the answer. This time you merely eliminate the 
outer race of one of the separable outer race HYATT 
bearing types—and operate the rollers directly on the 
suitably hardened and ground bore. You save the space 
normally occupied by the outer race. 


And, of course, in applications where it is advisable to 
retain the complete bearing parts as a unit, HYATTS are 
available in non-separable assemblies. 


A. Cutaway view of HYATT Hy-Load separable outer race types. 
A-1. Cutaway" views of HYATT Hy-Load non-separable types (right). 


B. Cutaway views of HYATT Hy-Load separable inner race types. 
C. Typical transmission application: Pilot bearing is BU-Z type without 


outer race, operating directly on hardened and ground géar bore, and an 
A-TS with inner race omitted operating directly on the shaft. 
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LINE FOR 
MACHINE DESIGN 


SEPARABLE RACE 
ROLLER BEARINGS 


INTERCHANGEABLE 
PARTS 





Design engineers have come to recognize—and deal 
with—one stubborn fact in their business. 





The stubborn fact: Every bearing application has 


its own peculiarities. 


The way to deal with it: Use the HYATT LINE! 




















The core of the Hyatt Plan is simply this. Hyatt’s 
separable race roller bearings—with interchangeable 
parts—permit you to improve machine design. They 
encourage improved machine design because they are 
adaptable to highly individual and unique applications. 








Naturally, HYATT cylindrical bearings have more 
radial load-carrying capacity. Their true rolling action 
offers the lowest roller bearing friction. But the shrewd 
engineer looks beyond these basic life, load and speed 
relationships. He studies the installation, sealing, 
retainment, assembly and maintenance requirements of 
each individual bearing application. 





























So 


U-Tm u-Ys 








In short, he uses the HYATT LINE for best results. 








Pick up the phone the next time you want to review 
your bearing applications—for an overall production or 
performance advantage for your product. Call your 


=: CG nearest HYATT sales office. 
awe awe 


= You'll find the best roller bearing engineers anywhere 
at the other end of the line. 
































TS 











HARRISON, N. J. 
HUmbolt 4-4000 


CHICAGO 
HArrison 7-8277 


PITTSBURGH 
ATlantic 1-2927 


DETROIT 
TRinity 3-7200 


WAT 


IN ROLLER BEARINGS, HYATT IS THE WORD FOR MRELIABILITY 


Laos 


OAKLAND, CALIFORNIA 
TWin Oaks 3-5362 


Hiy-ROLL BEARINGS 


FOR MODERN INDUSTRY 


HYATT BEARINGS DIVISION » GENERAL MOTORS CORPORATION: HARRISON, NEW JERSEY 
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Miniature Trimmers 342 


Panel-mounting miniature trimmers 
with resistances ranging to 20K are ob- 
tainable in two models. Model 80-3-2 is 
'4 inch in diameter and has a 10-32 
threaded bushing for panel mounting. 
Model 80-3-3 has a 34 by 32-inch thread- 
ed case and mounts within panel with 
very little projection front or rear. Both 
single-turn models have machined alu- 
minum cases and the same internal fea- 
tures as Model 80-3-1, transistor-type, 
printed-circuit trimmer. All case styles 
are sealed to meet severe requirements of 
MIL-STD-202B, Method 104A, Condi- 
tion A (hot-water immersion); MIL-E- 


MODEL 80-3-3 
Threaded Case Type 


MODEL 80-3-2 f 
Threaded Bushing Type fe 


5272C, Procedure | (10 days humidity 
cycling); and MIL-STD-202B, Method 
101A, Condition A (salt spray). Model 
80 is approximately one-fourth the size 
of rectangular trimmers, yet offers high 
resolution since its resistance element is 
twice as long. Electrical specifications 
include: resistance range, 50 ohms to 
20K; tolerance, +5.0 percent; noise, 100 
ohms ENR maximum per NAS-710; 
power rating, lw at 50C; shock, 50G; 
vibration, 30G to 2000 cps; and load 
life, 1000 hrs. 

Spectro] Electronics Corp., San Gabri- 
el, Calif. 





put in your designs 
HEINZE 
UNIVERSAL 
MOTORS 


VERSATILE 


reg AN 
a FR 
Ser 

An endless variety of modifications 
are available on Heinze Universal 
Motors, such as stainless steel shaft 
. . . special cuts on shafts such as 
worms, pinions, screw threads, cross 
holes, flats, ete. . . . double shaft ex- 
tension ... cord sets... inline switches 
on cord sets .. . ventilated cases... 
fungus proofing . . . various type leads 
. .. choice of color. 

In addition, Heinze Universal 
Motors are rugged to withstand tough 
applications, compact to fit limited 
space, have high starting and running 
torque, variety of mounting arrange- 
ments, are uniform in quality, keyed 
to high production, and are competi- 
tively priced. 

Standard voltage rating is 115V 
AC/DC but motors are supplied for 
other voltages. 

Send coupon for catalog. 


ELECTRIC COMPANY 
685 Lawrence Street 
Lowell, Massachusetts 
SUB-FRACTIONAL HORSEPOWER MOTORS AND BLOWERS 
HEINZE ELECTRIC COMPANY 


685 Lawrence Street, Dept. DN 
Lowell, Massachusetts 


Please send catalog on Heinze Sub-Fractional Horse- 
power Motors and Blowers. 





Name and Title 
Company 

Street and Number 
City and State 











Circle 90 on Reader-Service Card 


ELECTRICAL Visual-Indicating Fuse Holder 344 


The GMT fuse and HLT holder are designed to permit multiple 
mounting of fuses in small places. Holders can be panel mounted 
Plug-in Relay on l4-inch, centers. Wafer thickness of fuse permits removal of 
any blown fuse without disturbing adjacent fuses. When fuse 
opens, it flashes a colored flag to draw attention to open circuit. 
Spring carrying flag also makes contact with an alarm circuit 
which can be used to light a lamp or ring a bell, or other signal 
at either panel board or remote location. Holder is designed to 
prevent incorrect insertion of fuse. Fuses are obtainable in sizes 
up to 10 amps. 
McGraw-Edison Co., Bussmann Mfg. Div., University at Jef- 
ferson, St. Louis 7, Mo. 


A small clapper-type relay with 8 or 11 -pin octal 

plug and transparent plastic enclosure provides QV, 
long life reliability. Glass insulation, independ- 

ently riveted coil terminals, built-in contact wipe 

and riveted contacts are features of the improved 

design. The relay is obtainable with 10-amp 

silver-alloy contacts, SPDT, DPDT and 3PDT; 

for 6, 12, 24 and 115v a-c or d-c actuation. Overall 

dimensions for the pictured relay are 134 by 

13% by 2-1/6 inches. 

: FUSEHOLDER 





Magnecraft Electric Co., 3350 P W. Grand 
Ave., Chicago 51, Il. 


Recently the Air Force issued new contract requirements 
of vital importance to companies that are doing—or intend 
to do—business with its various activities. In essence, the 
Air Force has made the use of microfilm mandatory for 
most engineering data and records relating to items de- 
livered by contractors and their vendors. 


The new requirements (MCP-71-77) incorporate stand- 
WHY AIR FORCE ards and specifications issued earlier by the Department 
of Defense for its Engineering Data Micro-Reproduction 
System. The Air Force move is indicative of the impor- 
HAS ADOPTED tance of microfilm to the government in saving time, 
money, and space. 
The Air Force is convinced that working with microfilm 
MICROFILM FOR is easier than working with paper, that it is more efficient 
and costs less. Filmwork, in other words, is easier and 
more practical than paperwork for engineering drawings 
ENGINEERING *:=* 
This is not news to the many industries that use micro- 
film today. They know that microfilm is a highly efficient 


DRA\ i | N | ( . A and effective production communication tool. They know 
that microfilm can do many jobs much faster and much 


more accurately, with almost fantastic savings in time 


and money. 
3M makes 


microfilm easy 
to use 
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Push-Button Switches 


Single-station push-button switches offer 54-inch center mount- 
ing and each switch frame has two tapped screw holes for con- 
venience of panel mounting. Series 15,000 illuminated are 
“Non-Lock”’ 
Push-to-Release” function. Series 15,000L illuminated switches 


units that can be converted to ‘‘Push-to-Lock, 
offer ‘“Push-to-Lock, Push-to-Release” function and are convert- 
ible to momentary action. Series 5000, non-illuminated, non- 
lock switches can be converted to “Push-to-Lock, Push-to-Re- 
lease” function. Non-illuminated Series 5000L “Push-to-Lock, 
Push-to-Release” switches can be converted to momentary ac- 
tion. Illuminated switches, Series 15,000 and 15,000L, feature 
square button design which provides side as well as front il- 
lumination, and a large area for engraving identification. Jew- 
els of button are manufactured in “eye-rest’”’ colors such as: red, 
white, yellow, green and others. Three lamp voltages are of- 
fered: 6, 28v, and Neon (115v a-c ). 


eee 


Switchcraft, Inc., 5555 N. Elston Ave., Chicago 30, III. 


Pulse Light Source 346 
This is a nano-second pulse light source, designated 
PEK 118. The unit emits a pulse of light one nano- 
second wide at the 50-percent point when excited by 
an electrical pulse, at a typical repetition rate of 
100 pps. Size of the light spot is a disc approximately 
0.010 inch in diameter. A number of sources can be 
excited at any one time in an array with the time 
jitter between pulses less than 0.2 nano-seconds. 
Time delay can then be added with delay cables. 
Pulse response of multiplier photo tubes can be in- 
vestigated with this light source. The lights connect 
to a 51-ohm coaxial 
cable which will al- 
low placement at 
the experimenter’s 
convenience. 

PEK Labs, Inc., 
1024 Transport St., 
Palo Alto, Calif. 


DURA SEAL 


ENGINEERED MECHANICAL SEAL 
presents 


operation. 


-able 


depend-able 
Dura Seals are custom engi- 
neered and assembled to provide 
customers with mechanical seals 
that will meet their specific appli- 


e 





When data is on microfilm in FILMSORT Aperture Cards, facts that speed production are at 
your finger tips in just 90 seconds. And with a THERMO-FAX “Filmac” Reader-Printer you 
can take more. than a look—you can take an enlarged copy in seconds. 


Microfilm really became practical for industry only a few 
years ago when Minnesota Mining and Manufacturing 
Company introduced THERMO-FAX ‘‘Filmac’’ Reader- 
Printers. For the first time, the advantages of a reader 
and a printer were combined in one compact, low cost 
unit. Today there’s a ‘‘Filmac 200" Reader-Printer that 
has a huge viewing screen, simple pushbutton operation, 
makes copy after copy in 18” x 24” size or half size prints 
of engineering drawings and data from microfilm in 
FILMSORT Aperture Cards. A ‘‘Filmac 100’’ Reader- 
Printer delivers 84%” x 11” copies in seconds, too. 
FILMSORT Aperture Cards and ‘‘Duplicard’’ Copy Cards 
long used by government and industry are designed to 


meet military specifications and standards. These are 
the punch cards that make microfilm so easy to file, find, 
and use. 

FILMSORT Microfilm Copiers, Mounters, and Readers 
are designed exclusively for FILMSORT Aperture Cards. 
They are engineered to make your microfilm system 
profitable. 


Get the proof! 


For complete information on how 3M makes microfilm so 
easy to use, for details about military microfilm standards 
and specifications, and for a free copy of ‘‘How to Put 
Microfilm to Work,”’ mail this coupon today. 


Please rush me 1 information on how 3M makes microfilm so 
easy to use, 0) details about the Department of Defense speci- 
fications, 0 free copy of ‘‘How to Put Microfilm to Work.” 
Name 
Company___ ba A ia 
Rn i er aera sede meer 
City __Zone____ State. 





BRAND 


MICROFILM 


PRODUCTS 
THE TERMS “THERMO-FAK AND “FILMSORT” ARE REGISTERED TRADEMARKS OF 
| Mitanesora Mitaine ano Miaeveacrunine COMPANY 
+++ WHERE RESEARCH IS THE KEY TO TOMORROW 
| Dept FCF-3131, St. Paul 6, Minn, 


cations. 


interchange-able 


many component parts of Dura 
Seals are interchangeable — a 
feature that extends greater vers- 
atility and reduces inventories. 


avail-able 


service interruption is minimized 
by prompt availability or replace- 
ment parts. Stocks are maintained 
at Baton Rouge, La., Borger and 
Houston, Texas, Kalamazoo, Los 
Angeles, Newark and St. Thomas, 
Ont., Canada. 


FOR FURTHER INFORMATION 
..« WRITE FOR DURA SEAL 
CATALOG NO. 480-DN 


DURAMETALLIC CORPORATION 


KALAMAZOO, MICHIGAN 


Circle 91 on Reader-Service Card for more information Circle 92 on Reader-Service Card 
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ELECTRICAL 


Thermal 
Delay Switch 347 


A medium-priced delay relay 
switch, Model 200, has proved 
to be a reliable component in 
military and industrial fields 
with its guarantee to give a 
minimum of 500,000 opera- 
tions at rated load. It is useful 
for: sequence operations, mo- 
tor starting, holdover circuits, 
pulsing and flashing and de- 
laying magnetic relays. The 
unit is hermetically sealed in 
a glass envelope with stand- 


GRAPHITAR 


(CARBON-GRAPHITE) 


FOR DEPENDABILITY 


GRAPHITAR’S own character makes it depend- 
able. A non-metallic engineering material, 
formed from carbon and graphite powders and 
a special binder, compacted under high pressures 
and furnaced at temperatures up to 4,500°F., 
GRAPHITAR possesses inherent characteristics 
that give finished parts exceptional depend- 
ability. GRAPHITAR’S natural heat resistance, 
for example, gives bearings, seals, vanes and 
rings exceptional dependability whenever de- 
pendability is one of the prime requisites. 


In this laboratory test stand, oxidation-resistant 
GRAPHITAR parts are being checked under simu- 
lated operating conditions. Similar tests have proven 
that, when GRAPHITAR parts are exposed in oxidiz- 
ing atmospheres at 1,200°F., they show only a weight 
loss of less than six percent after 200 hours. 






Ye er 


There are other characteristics every bit as im- 
portant to GRAPHITAR’S dependability. They 
include chemical and magnetic inertness, me- 
chanical strength and adaptability to self- 
lubrication. Besides these natural characteristics, 
GRAPHITAR engineers can control porosity, 
strength and hardness to match GRAPHITAR’S 
physical properties to each individual applica- 
tion. It’s little wonder that GRAPHITAR has 
become one of the design engineer’s most versa- 
tile and useful materials. 













ig 


A In the Engineering Department of 
. The United States Graphite Company, 
micro-photo studies are indispensable 
in the study of internal part structure. 
The Metallograph is just one of dozens 
of modern technological aids em- 
ployed in both the quality control of 
production GRAPHITAR pagts and in 
the research and development of new 
products. GRAPHITAR parts are 
engineered for dependability. 


a 





ard octal plug-in base. Delay 
ranges are 5 seconds to 3 min- 


rn ee 


utes, with tolerances of +15 y 
percent. Ambient compensa- gi Pui a ; 
tion is —65 to 125C. Standard | 

models are rated at 3 amps, 

115v a-c; 6 amps are available 


on special order. 

Thermal Controls, Inc., 41 
River Rd., North Arlington, 
N. J. 








GRAPHITAR air/oil seals employed in today’s high- 
speed turbojet engines have established an enviable rec- 
ord for operating dependability. Installed on the main 
shaft of the turbine, GRAPHITAR seals successfully 
withstand tremendous shaft speeds and generated heat. 


GRAPHITAR bearings in the power reactor pumps 
of American nuclear submarines have compiled an 
outstanding record for dependability. 


Do you have an application in which GRAPHITAR’S dependability can help 
solve a tough problem, reduce your costs and improve the operational life of 
your products? Our engineering staff can help you find out. Our field men can 
also give specialized, on-the-job consultation. Send for your free copy of 
Engineering Bulletin #20. Included is helpful information about the properties, 
characteristics and applications of GRAPHITAR. 


Unusually shaped parts of GRAPHITAR can be 
molded easily with today’s modern techniques. 
Ears, face slots and outside diameter notches of 
friction disc above, left, were molded in one 
operation without need for secondary machin- 
ing and finishing. 


GRAPHITAR || 


aa) 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 2, MICHIGAN 
GRAPHITAR® carson-crapuite © GRAMIX® powoer metauurcy © MEXICAN grapuite prooucts © USG® prusnes 


Subminiature 
Film Capacitor 367 


“Teflon” capacitors with low 
temperature coefficient and 
high stability have been de- 
veloped for critical guidance 
systems in spacecraft and mis- 
sile systems. Various tempera- 
ture coefficients are available 
from 0 to 120 PPM/C for pre- 
cise matching with precision 
resistors and inductors. Capaci- 
tors have self-healing charac- 
teristics for high reliability of 
metallized film capacitors but 
are superior in performance 
to metallized film and conven- 
tional “Teflon” foil capacitors. 
Tolerances to 0.1 percent are 
obtainable. 

Component Research Co., 
Inc., 3019 S. Orange Dr., Los 
Angeles 16, Calif. 


Test Jacks 349 


Employing long-life beryllium 
copper contacts, “Press-Fit’”’ 
“Teflon”-insulated test jacks 
offer an extended life in excess 
of 100,000 insertions and with- 
drawals with no appreciable 
increase in contact resistance. 
“Teflon” body is available in 
all standard EIA colors for 
identification of test points. 
Jacks are manufactured to fit 
standard 0.040, 0.050, 0.060 
and 0.080-inch probes. Circui- 
try connection from test jack 
may be stamped lug, single or 
double turret, PW or other 
configuration to meet specific 
requirements. Terminal lug is 
plated gold flash over silver. 
Sealectro Corp., 610 Fayette 
Ave., Mamaroneck, N. Y. 


<a 
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HYDRAULICS. INC. 


86 


Photo courtesy Littleford Bros. Co. 


Series 3600 « Model HBZRV-2A 


SPEC. 2422 


circulate oil 
uniformly through heating 
area of hot oil heater 


Model OH 14 hot oil heater, manufactured by Littleford Bros. 
Co., produces 450°F hot oil for use in operations such as pre- 
stressed and ready-mixed concrete, and asphalt plant work. This 
positive displacement Roper Series 3600 pump moves 50 gpm 
of heat transfer oil smoothly and positively, circulating the oil 
thoroughly in heating area to eliminate cold or hot spots where 
deterioration of oil could occur. The relief valve of the pump 
protects against excessive oil pressure. The dependable, pulsation- 
free flow provided by the Roper pump has proved to provide the 
kind of performance manufacturers of original equipment want. 
Roper’s service to the OEM field includes a custom design depart- 
ment equipped to design and build special pump equipment to 
match the changing needs of manufacturers. 


Engineered for Years-Of-Service Operation 


@ TWO MOVING PARTS — equal sized, helical gears run in axial hydraulic balance 
for efficient operation. @ STEEL SHAFTS—induction-hardened at all bearing and pack- 
ing surfaces... pump can be supplied with upper or lower drive shaft. © BEARINGS— 
full support for pumping gears comes from four high-lead bronze or chrome-iron bear- 
ings, @ RELIEF VALVE — built into face plate, prevents pressure build-up, permits 
stoppage of flow without halting pump... adjustable over 20-100 psi range. 


For information about your specific pump needs 
contact your nearest Roper dealer 
Send for “How to Solve Pumping Problems” booklet 


Dependable pumps 
since 1857 
COMMERCE, GEORGIA 


Circle 94 on Reader-Service Card for more information 





MATERIALS 


‘Mylar’ Metal Film 


A thin film of pure metals, approximately 
50-millionths of an inch thick, is uniform- 
ly deposited on the surface of highly 
stable ““Mylar’’. It can be used to line the 
inside of a cavity or a mode suppressor, or 
to wrap around shorting plunger in a 
cavity to reduce and suppress leakage. It 
may be cut to shape and selectively bond- 


Film Tracing Pencil Refills 


These reproduction refills are designed 
and formulated specifically for tracings 
on polyester-based film. They are also 
suitable for work on cloth and vellum 
since they give good density, afford clean 
microfilms and erase without matte dam- 
age. Lead units are packaged in trans- 
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ed to antennae to absorb spurious energy. 
Film is flexible, easily fabricated and 
easily laminated to plastics or metals. Us- 
ing 0.001 “Mylar”, sandwiched assemblies 
0.0025 to 0.0030 inch in thickness can be 
made; 0.002-inch “Mylar’’. when sand- 
wiched is 0.005 inch in total thickness. 
Film can be cut by scissors, template and 
sharp knife, or ma- 
chined. Any value be- 
tween 25 and 400 
ohms/square can be 
supplied, and _toler- 
ance is +10 percent. 
Standard values are 
50, 100, 150, 200, 300 
and 377 ohms/square. 
Silver contact areas 
can be provided for 
d-c contact. Samples 
are available. 
Filmohm Corp., 48 
W. 25th St., New York 
10, N. Y. 


351 


parent plastic tube, and are manufac- 
tured in 6 deg of density, ranging from 
FTR 11 to FTR 66. Degree designation 
is marked on each refill containcr. 


Joseph Dixon Crucible Co., Drafting 
Research Dept., Jersey City 3, N. J. 


1961 





Use it as a hinge pin... 
SEL-LOK spring pin 


e Swift fastening—just drill and drive 


e Secure locking—won’t work loose despite 


shock or vibration 


Rar et 
ay a 
e Eliminates costly tapping, reaming, peening, 
milling 
In leg-joint 
of ironing board 


e Can be reused repeatedly 


e 101 uses—as keys, cotter pins, axles, hinge 
pins, wrist pins, stop pins, pivots, etc. 


Se_-Lok spring pins are available in 
carbon and corrosion-resistant steel 
(from Ye x %6 through ¥ x 4 in.) and 
beryllium copper (46 xX %_ through % 
x 344 in.). See your SPS distributor or 
write for Bulletin 2670. 


n hinge 


INDUSTRIAL FASTENER Division ah 


JENKINTOWN 6, PENNSYLVANIA 


Circle 95 on Reader-Service Card for more information 


BIG LINE-UP 
BIG PERFORMANCE 


Johnson Solenoid Valves are built 
for heavy duty service... han- 
dling, air, water, steam, heavy vis- 
cous liquids. No pilots or pistons; 
powerful leverage design opens 
smaller valves against 250 Ibs. 
Because of the remoteness of the 
solenoid, temperatures up to 
400° F. are easily handled with- 

out adverse effect on the sole- 
noid coil. Bodies are bolted 
together. Explosion-proof 
models also. 


Normally closed service, stainless 
steel valve and seat. Sizes ¥%"’-3”. 
Also for normally open service, and 
with Jenkins Disc. 


Dashpot construction, cushions closing 
to avoid water hammer. Jenkins Disc. 


Sizes Y2‘'-1/2". Sizes 34"-2". 
Write for Bulletin “V” 
aq” THE JOHNSON CORPORATION 
-S 831 Wood St., Three Rivers, Mich. 
Circle 96 on Reader-Service Card for more information 


3-way valve. Stainless 
steel valves and seats. 
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Yrs NEWS 


ALUMINUM | CAST IRON 


QUICK-ACTING HAND KNOBS 


JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 

ALUMINUM HAND KNOBS 

QUARTER TURN SCREWS 

SHOULDER SCREWS 

NG FEET (3 TYPES) 

SPHERICAL WASHERS 

FIXTURE KEYS 

KNURLED HEAD SCREWS 

TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 
CLAMPING TOOLS 


T-NUT & STUD SETS 

STEP BLOCK & CLAMP SETS 
FLANGED NUTS 

CUT THREAD STUDS 

TEE NUTS 

COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 








CATALOG INSERT 
NEW 16 PAGE CATALOG 
CATALOG INCLUDES TRACING TEMPLATES 

STRAP CLAMPS (PLAIN & 


FREE / write ropay 
STEP TYPE) 
OR? 
CN da 
ST y 115 HOLLIER AVE., ey Vale), mK emela lie) 
Circle 98 on Reader-Service Card for more information 
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MAYLINE 








Economical 
Drafting 
Tables 
of Wood! 


V-Model Pedestal Table 


For efficient, sturdy, economical, long lasting wood drafting 
tables investigate Mayline products. Tables are both attrac- 
tive and practical. They are sturdily built of Oak, with solid 
Basswood steel end cleat tops, which can be tilted thru an 
angle of 50 degrees. 








MAYLINE 
INITAVW 


Prices for the V-Model pedestal tables start at $65.55, and 
$98.25 for the 4-Post tables. Your local dealer can tell you 
more about these fine drafting tables. 


MAYLINE CO., INC. 


529 NO. COMMERCE ST. 
SHEBOYGAN, WISCONSIN 


Wood 4-Post Table 











MAYLINE 


electroplated 
Teflon: 


Revolutionary new process offers: 


¢ Full range of electroformable metals 

¢ Unlimited variety of Teflon shapes 

¢ No loss of Teflon’s electrical properties 

¢ Completely solderable platings 

¢ Hermetic seal without adhesives 

¢ Many new design possibilities 
*DuPont-Trade Mark 

Inquire: 


PLASITRON CORP. 


417 BRUCKNER BLVD., NEW YORK 54, N.Y. 


Circle 97 on Reader-Service Card for more information 





The Best Miniature Soldering tron 
In The World... 


Pretswon 


MINIATURE 
SOLDERING IRON 


110-115 volts 
No Transformer 


Weighs 1 ounce 
61% inches long 





$4°° EACH 


IN LOTS OF © 


Tips extra 
the best low wattage soldering iron made . . . has sealed 
element to maintain constant temperature around 626°F. 
© Ultra-flexible 3-wire cord . . . grounded .. . 50 
megohms between element and tip protects com- 
ponents and operator. 
Bright “safety” yellow handle stands more than 
1000°F . . . stays cool. 
Easy slide-on tips . . . stay hot under production 
speeds . . . made of tungsten-copper alloy; nickel 
or iron plated; diameters from 3/32” to 3/16”; 
spade or chisel ends. 
Irons furnished less plugs: heavy-duty 2 or 3-pronged plugs available. 


Write: 








M. M. NEWMAN CORPORATION, Dept. 6 
79 Clifton Avenue, Marblehead, Massachusetts | 
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MATERIALS 


Transparent Silicone Resin 
Encapsulant 352 


Visual inspection of circuits and compo- 
nents within potted, embedded or encap- 
sulated assemblies is possible with “Sylgard 
182” resin. Applied as an almost colorless 
liquid—after blending with its curing agent 
—the encapsulating material cures in place, 
even in totally confined enclosures, to form 
a transparent mass having high dielectric 


properties, good moisture resistance and 
physical attributes of flexibility and tough- 
ness. Curing time can be varied by changing 
curing temperature. At 150C, it cures in 15 
minutes; at 65C, in 4 hrs; and at 25C, in 
3 days. No toxic fumes are given off during 
mixing or curing. Cured resin can be cut 
away with sharp knife so that defective 
components can be repaired or replaced. 
New resin poured over repaired area will 
adhere to original material, restoring en- 
capsulant to original condition. 
Dow Corning Corp., Midland, Mich. 





CHRYSLER 


NOW offers the most 
i. ee 


complete power train 


package in the industry 


at eye-popping prices! 


Now Chrysler M & I offers the most complete 
engine and power train package in the industry! 
And stands behind it with the industry’s fastest 
and best field service network—and field service 
warranty. 

New Chrysler industrial engines include nine 
basic models—170 to 413 cu. inch displacement— 
famous for long life and trouble free performance 
in the toughest applications. Most are available in 
heavy duty standard and heavy duty premium 
versions to meet your specific power requirements. 

Chrysler M & I engines have a new, highly 
compatible running mate. Chrysler-Perkins, liquid 


cooled diesel engines—30 to 130 h.p. Product of 
the world’s largest diesel engine manufacturer. 
Sold and serviced in U.S. by Chrysler M & I. 

New Chrysler M & I power train components 
include (1) Power Torque—a combination torque 
convertor and power-take-off unit; available in 
straight line PTO, right angle PTO, transmission 
adaptation. (2) Automatic transmissions with 
1034” or 1124” torque convertor. (3) Rear axles. 
Chrysler’s compact, lightweight Alternator is also 
available.* All are priced to reflect the mass pro- 
duction capacity of Chrysler Corporation. 

Send for specifications and installation drawings. 


*All component parts manufactured by Chrysler Corporation—both automotive and truck versions 
—available through Chrysler M & I Division. Including steering gears, power steering pumps, 
torque convertors, suspension parts, starters, truck cabs, etc. Detailed information on request. 


CHRYSLER 


TWMLARINE AND LNDUSTRIAL ENGINE DIVISION 


Ze 


CHRYSLER CORPORATION * DETROIT 31, MICHIGAN 
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CHRYSLER 
GASOLINE 
ENGINES 


Nine basic models; 
two OHV 6’s; seven 
V-8’s. 170 to 413 
cu. inch displace. 


PERKINS DIESEL 
ENGINES 

Six basic models; 3, 
4 and 6 cylinder. 
30 to 130 hp. 


AUTOMATIC 
TRANSMISSIONS 
1034” or 1144” con- 
vertor versions. In- 
put capacity up to 
230 or 413 cu. inch 
displace. engines. 


ALTERNATOR 

35 OR 40 AMP 
Provides 10 amp 
output even at en- 
gine idle. Light- 
weight, compact, 
durable. Double 
the life expectancy 
of ordinary DC 
generator. 


TORQUE 
CONVERTORS 


1034” and 1134”. 


BRAKE 
ASSEMBLIES 
Automotive and 
truck sizes. 


Chrysler M & | Engine Division 
Dept. D-3, P. 0. Box 1836, Detroit 31, Michigan 


Please send me specifications and installation drawings as checked. 


7 “Power Torque” 


CJ Perkins Diesel Engines 


Application 


0 Chrysler Engine 
Approx Horsepower. 


CT Automatic Transmission 


Cj Alternator 


COMPANY 
ADDRESS 


Cl 


TY. 


[ 


99.999-Percent Pure 


Silver 353 


Silver for semiconductor and other appli 
cations is offered to industry 99.999 + 
percent pure. The only spectrographically 
detectable elements are iron, copper, sili- 
con and manganese—all less than one 
part per million each. Material is avail- 
able in fine crystalline powder. It can 
also be produced in vacuum-cast ingots or 
rolled into strip or foil to customer speci- 
fication. 

Accurate Specialties Co., High Purity 
Metals, Inc., 340 St., Hacken- 
sack, N. J. 


Hudson 


Glass-Fabric 
Epoxy Laminate 


NEMA G-10 glass-fabric epoxy laminate 
offers flame retardance, high-quality cold 
punching and increased solvent resistance. 
The grade is offered copper-surfaced as 
“Di-Clad 614” or plain as “Dilecto 614”. 
Grade 614 meets NEMA specifications 
for G-10 as well as NEMA FR-44, a fire- 
retardant G-10. Military specification 
MIL-P-13949B, Type GF, is met by “Di- 
Clad 614”; “Dilecto 614” is pending ap- 
proval under MIL-P-18177B as Type 
GEE. 

Continental-Diamond 
Newark, Del. 


Fibre Corp., 





a Reminder 


to those WHO use 
chenucal nickel alloy 
plating: 


ia ee ee ee 


,—e . Highbent sat Wranen Sine 


‘There is only ONE J 


Kanigen 


and 29 patents prove it 


There are no substitutes for Kanigen—no other process § non-porous, uniform coating. 

that applies a hard, corrosion-resistant nickel alloy coat- How can you be sure of getting Kanigen? Only one 

ing without the use of electricity as Kanigen does. way — by calling General American or one of its licensees. 
With Kanigen, you can plate anything from a small = For further information write: 

relief valve to a 20,000 gallon tank car with a virtually 








Kanigen Division 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street 
Chicago 3, Illinois 
Offices in principal cities 
LICENSEES 
INDUSTRIAL KANIGEN CORPORATION KEYSTONE CHROMIUM CORPORATION KEYSTONE METAL FINISHERS, INC. 


1421 Park Avenue 1095 Niagara Street 22 Raydol Avenue 
Emeryville, California Buffalo, New York Secaucus, New Jersey 
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MATERIALS 


Metal-to-Metal Adhesive 


A “dry” adhesive designated “Metlbond 408” has 
been qualified as a Type I, Class II sandwich ad- 
hesive under MIL-A-25463, and as a metal-to- 
metal bonding agent under MIL-A-005090D. 
The material is supplied in continuous rolls, 18 
inches wide, comprising 125 sq ft. It is a dry, 
100-percent-solids, modified-epoxy resin system 
containing no solvent or cloth-type carrier. As 
supplied, the adhesive weighs approximately 
0.055 Ib per sq ft and produces a glue line with 
an average thickness of 0.005 inch. Additional 
plies of the adhesive may be used for extra 
strength when particularly rough surfaces are en- 
countered. As a metal-to-metal adhesive, “408” 
exceeds the minimum requirements of MIL-A- 
005090D. For example, the specification calls for 
a room-temperature shear strength of 2500 psi; 
“408” demonstrates an equivalent strength of 
6500 psi; at I180F, the material has a shear 
strength of 3100 psi, and at —67F it has the same 
value as it has at room temperature. 

Narmco Materials, Div. of Narmco Industries, 
Inc., 600 Victoria St., Costa Mesa, Calif. 


Flexible Magnetic Vinyl 356 


Vinyl magnetic strip is produced in 9 standard 
colors and can be manufactured to meet any 
color specification. Colors are obtained with a 
vinyl paint coating which becomes an integral 
part of the magnetic strip. The glossy surfaces 
are non-staining, can be wiped clean with a damp 
cloth, are non-toxic and color-constant. Color 
range includes white, black, yellow, orange, red 
and two shades each of blue and green. 

B. F. Goodrich Industrial Products Co., 714 
W. Olympic Blvd., Los Angeles 15, Calif. 
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POSSIBLE ONLY 
with a 


SIGMAMOTOR 


TYPE “FT” TYPE “FTS” 


ae. 
CURTIS 


EXPLOSION . TERMINAL BLOCKS 
PROOF | MOVE CORROSIVE LIQUIDS} od 


EVERY PURPOSE 
in Factory Assembled 
and Kit Form 
SEE THEM 


lelehd, Myke E 
Radio Engineering Show 


Material being pumped never comes in contact 
with pump mechanism. Wave-like motion of steel 
fingers forces material through Tygon tubing. 
By changing size of tubing, capacity can be 
increased or decreased. Pump housing opens for 
removal and insertion of tubing. 


Solenoid Valve 
& 


== QPUMP 2 OR 3 
= “DIFFERENT LIQUIDS 
SIMULTANEOUSLY 
Some models will accommodate up to four tubes 
so that four different liquids can be passed 
through the pump at one time without danger 
of contamination. 


New York Coliseum 


New York City 
March 20-23 


@ Now... You can get Versa Valves with Explosion Proof 
Solenoid actuation. This new actuator is available on any Coll your area representative 
series “V" and “‘T” Vaives in sizes from %” NPT to 12” 
NPT in 2-, 3-, 4- and 5-way types, in side port models or 
sub-plate models for manifold mounting, and for pres- 
sures from partial vacuum to 500 PSIG. &@ These superior 
valves are completely enclosed units, having no external 
moving parts and they are virtually trouble free. @ All 
Versa Valves are triple pressure and functionally tested 
under water for guaranteed leakproofness. @ For com- 
plete information write today for Bulletin #660. 


FEED AND MIX> ee TYPES 
One or more tubes can be feeding material fp CDM and CT 
to a mix while a larger tube is recirculating 
the liquid to produce agitation and thorough 
mixing. Viscous materials can be pumped 
without danger of gumming or plugging. 
Remove tube and pump is clean. 





meter appitives 
One or more additives can be pumped to a solu- 
tion in the exact amount desired by selecting the 
correct size of tubing and regulating pump 
Various controls can be incorporated to close 
valves ahead of pump. 


Rr eo BOY 
Waka a a ha Pa a ay 


ee | 





Capacities from 0.5 cc. per min. to 4.5 G.P.M. 
Write for complete information on sizes and capacities. 


SIGMAMOTOR, INC. 


30 N. Main Street . Middleport, N. Y. 


ERSA, 


VERSA PRODUCTS COMPANY, INC. 


150 COOLIDGE AVE., ENGLEWOOD, NEW JERSEY 3220 North 33rd Street, Milwaukee 16, Wisconsin 
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DEPENDABLE MACHINE SUPPORT! NOW! For miniaturized assemblies... 











in intinite variety aT ichilelolae) el loLtilell elelak: 


available without tooling cost 





With 





HALLOWELL steel collars in microsizes 





EMPCO 
LEVELING JACKS 








@ ‘Ye, %2, % inch bore 


cover knobs @ Fitted with UNBRAKO set screws for positive locking action 


appliance feet 


HARRY DAVIES MOLDING CO. 


For better machine performance 
set your machines level and keep 
them level! That’s the key to in- 
creased production with less 
maintenance! EMPCO Leveling 
Jacks provide a solid, .!justable 
support for machine tools, large 
surface plates, tool room, and 
production equipment of 
all types. Easily installed and 
located, EM Jacks keep 
your equipment level and 


stable—keep maintenance at a 
minimum. 


VI-SORB Mounting Pads, op- 
tional with EMPCO Jacks, con- 
trol vibration from within the 
machine itself and reduce trans- 
mitted vibrations. Available in 
six styles and 25 models there’s 
a EMPCO Jack and VI-SORB 
Mounting Pad for your every 
machine leveling requirement! 


WRITE TODAY FOR ILLUSTRATED BULLETIN AND PRICES! 





THE ENTERPRISE MACHINE PARTS CORPORATION 
MICHIGAN. 


2729 JEROME AVENUE 


* DETROIT 12, 


@ Precision machined from finest bar stock 


@ Extremely versatile—used as thrust collars, locking collars, 


spacers, cam operators, indexing devices, etc. 


Send for Bulletin 868—complete information on all sizes 


of HALLOWELL steel and cast iron collars. 


INDUSTRIAL FASTENER Division 


JENKINTOWN 6, PENNSYLVANIA 
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MATERIALS 


Paste Solder 357 


A paste solder—solder alloy, 
flux and neutral binders in sta- 
ble suspension—is designed pri- 
marily for tough-to-solder stain- 
less-steel materials. Dipping in 
water while hot or soaking 
in water while cold will remove 
active residual particles after 
soldering. This paste solder is 
suitable for use with automatic 
applicators which make com- 
plete automatic soldering possi- 
ble. With the development of 
this material, soldering of tough 
grades of stainless steel such as 
304 and 430 is easily and in- 
expensively automated using 
this process. Samples of stain- 
less-steel solder paste are avail- 
able. 

Fusion Engineering, 17921 
Roseland Ave., Cleveland 12, 
Ohio 


Electroplated 
‘Teflon’ 358 


A process for plating metals di- 
rectly on “Teflon’” opens up 
many new design possibilities in 
the electronic and plastic fields. 
The process permits use of the 
entire range of electroformable 
metals, both base and noble, on 
an unlimited variety of “Tef- 
lon” shapes. This provides com- 
plete adhesion with no loss of 
“Teflon’s” electrical properties, 
and even permits soft-soldering 
without damage. Due to the 
bonding method employed, 
such a soldered joint becomes a 
hermetic seal at a wide range 
of temperatures, governed only 
by physical size and geometry of 
application. 

Plasitron, Inc., 417 Bruckner 
Blvd., New York 54, N. Y. 
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New contact reliability. Parallel bifur- 
cated contacts, which allow four cur- 
rent paths instead of one, provide 
infinitely greater circuit reliability .. . 
liberally designed so any current path 
carries full relay rating. 


At last! “‘Mechanical memory” latch 
as reliable as the relay itself! No ad- 
justment ever needed. Add latch at 
any time. 


New simplified design! Cutaway view 
shows basic simplicity. Coil vacuum 
impregnated to resist damage from 
humidity, vibration, electrical stress. 
Terminals can be screw or spade type. 








a—i 


Space savingest relay 
you ve ever seen: New 
Cutler-Hammer Compact 300° 


Versatile 300 V. contro/ relay is so reliable it’s permanently sealed! 


Here is the best answer yet to the need for 
an extremely reliable, small-size 300 V, 
6 amp., industrial relay —the new “Com- 
pact 300” from Cutler-Hammer. 

Every detail known that affects relay 
reliability has been improved in the ‘“‘Com- 
pact 300.”’ Bifurcated contacts which make 
possible four current paths rather than one, 
add millions of operations to the ‘“‘Compact 
300’s”’ electrical reliability. 

In fact, we’re so confident of its electro- 
mechanical reliability, we permanently en- 
close the ‘““Compact 300.” And, if it should 
be damaged by a fault current, you throw it 
away and replace it with a new one. Its low 
price makes this.an economical, practical 
maintenance procedure. 

Now think of the space you can save 
with the ‘““Compact 300.’ It controls'up to 


WHAT’S NEW? ASK... 


eight circuits in panel space only 2” wide 
by 234” high. 2, 3, 4, 6 and 8 poles with any 
combination of N.O. or N.C. contacts are 
available, of course. 


At any time, you can add ‘mechanical 
memory” latch with a life equal to the life 
of the relay. No adjustments are ever 
necessary. Contact your Cutler-Hammer 
distributor for details on the ‘“‘Compact 
300” or send for Pub. LO-79-F272. 


What's new ait Cutler-Hammer? 
New, better products, like the 300 V. relay 
are coming steadily from our new, expanded 
plant facilities. We’re ready now to help 
you take care of the great industrial growth 
of the future. If you are planning ahead 
and need electrical control assistance, con- 
tact the nearest Cutler-Hammer sales office. 


CUTLER-HAMMER Ea 


Cutler-Hammer inc., Milwaukee, Wisconsin « Division: Airborne Instruments Laboratory + Subsidiary: Cutler- 
Hammer International, C. A. Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A. 
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Epoxy Rod 359 


Formulated to meet rigid specifications when 
used for precision wirewound resistors unde! 
MIL-R-93B, this plastic material is offered in a 
wide selection of various types and percentages 
of inert fillers. Material is distinguished by its 
high volume resistivity at high temperatures— 
0.19 x 10° at 180C—and also by its high heat 
distortion—133C at 264 psi. Rods can be ma- 
chined economically using conventional shop tech- 
niques. Resistor bobbins and thin-wall shells ma- 
chined from this material give good evidence of 
maintaining high dimensional stability. 

Boonton Molding Co., Boonton, N. J. 


Vibration-Damping Tape 360 


A foam, plastic and high-tack adhesive is com- 
bined in one material to provide a pressure-sensi- 
tive tape that reduces resonant vibration and ac- 
companying noise by converting vibration energy 
into heat. Conformable to rough and irregular 
surfaces, tape can be applied with finger pressure 
against its plastic backing. Damping occurs when 
embossed vinyl plastic backing forces specially 
compounded polyurethane foam to absorb vibra- 
tional energy. Plastic backing serves as constrain- 
ing layer. Foam is between backing and adhesive. 
Adhering adhesive keeps foam in close and perma- 
nent contact with vibrating object. Tape is also 
moisture and flame resistant and meets all Federal 
Aviation Administration’s (FAA) regulations cov- 
ering flame-resistant aircraft materials. Thickness 
of tape is 0.250 inches and weight is 0.250 lb per 
sq ft. A single layer is designed to provide 
good damping on steel and aluminum as thick as 
0.060 inches. Damping of 0.125-inch thick materi- 
al is possible with two layers of tape. The mate- 
rial is available in 6-inch widths and lengths up to 
8 ft. 

Minnesota Mining & Mfg. Co., 900 Bush Ave., 
St. Paul 6, Minn. 





THE SHAPE 
OF BEARINGS 
TO COME 


This submarine periscope support bearing 
custom engineered by ITI for Nortronics, 
a division of Northrop Corporation, 

is indicative of today’s changing bearing 
concept. By designing limit stop lugs 

as an integral part of the 17-7 PH stainless 
steel raceways, available periscope 
azimuth sweep was increased from 200 

to 300 degrees. This is just one example 
of how engineers are turning to special 
bearings to solve the formidable problems 
created by advanced mechanical 

design. Materials, proportion and geometry 
may be altered to minimize weight 

or space, to permit operation at extreme 
temperatures, or without lubrication. 

For information on how ITI can design 
and produce in any quantity other special 
beatings write for Bulletin AFB-2. 


MATERIALS 


Photo-Mechanical Duplication 


Chis process makes it 
possible for a num- 
ber of manufacturers 
to produce small 
miniature parts with 
low tooling cost. 
Small as well as large 
precision thin parts 
may be_ produced 
from practically any 
sheet alloy. Such thin 
parts produced un- 
der this process are 
held to close toler- 
ances on all require- 
ments. Under this 
method, no hardness or brittleness is in- 
troduced in the finished part, assuring 
fracture-free finished parts of accurate 
flatness. Evaluation samples are available. 


Hydraulic Seal 


An all-metal seal for dynamic applications 
to handle hydraulic pressure under ex- 
tremely adverse conditions has performed 
satisfactorily at temperatures up to 530F 


BODY 
ADJUSTING 


ea 


ca 
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Dayton Rogers Mfg. Co., 2824 13th 
Ave. S., Minneapolis 7, Minn. 
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and at pressures to 6000 psi. The seal 
does not require close tolerances, is self- 
compensating for reasonable misalign- 
ment and side loads, and has low break- 
out force. Design of 

SEAL seal features a blunt 
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x 
fw LOCK RING trollable unit load 


knife edge with con- 


that seals pressures 
while holding load 
on radial edge of seal 
as low as_ possible, 
thereby keeping 
break-out force low. 


B. F. Goodrich 
Co., 5400 E. Olympic 
Blvd., Los Angeles 


& 22, Calif. 


INDUSTRIAL TECTONICS, INC. 
manufacturers of precision balls and bearings 
BEARING DIVISION |18301 SANTA FE AVENUE, COMPTON 16, CALIF. 
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Automotive transmission stator blade 


Lightweight precision part for Smith-Corona "400" 









ELIMINATE MACHINING, 
CUT PRODUCTION COSTS 
WITH MAGNESIUM 

PRECISION EXTRUSIONS 
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Printer’s furniture, The Challenge Machinery Company 





These close-tolerance parts were produced with no 
machining costs! They’re Dow precision magnesium 
extrusions which require only end trimming or cutting 
to length before use . . . and where transverse holes are 
needed, drilling and tapping. Dow precision magnesium 
extrusions help manufacturers cut production costs, 
while providing tolerances as close as + .001 inch on 
critical cross-sectional dimensions, dimensional stability 
and light weight. There is no machining on the typical 
parts above . . . component for the ultra-modern Smith- 
Corona “400” Office Electric Typewriter; The Challenge 
Machinery Company’s printer’s furniture; and auto- 
motive transmission stator blade. Precision magnesium 
extrusions can be produced with sharp V’s, thin notches, 
and accurate serrations. Complex parts can be given a 
consistent precision fit. For information, write to THE 
DOW METAL PRODUCTS COMPANY, Midland, Michigan, 
Merchandising Dept. 1104AV3-13. 


THE DOW METAL PRODUCTS COMPANY 
Division of The Dow Chemical Company 
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NEW DOW MAGNESIUM 


ALLOY ZEI0A 


high welded joint strength 
and no stress relief! 


New Dow magnesium alloy 
ZE10A needs no post-welding 
stress relief. This strong sheet 
alloy is ideal for fabricating con- 
tainers, vehicle bodies and other 
structures ... and for field repair 
operations where stress relief 
can be a real problem. 

ZE10A provides very high 
welded joint strength, important 
in butt welding of plates. The 
result—strong, stiff weldments 
of very light weight . . . with 
greater capacity, pound-for- 
pound, than structures made 
from any other metal! 

To weld ZE10A sheet to ex- 
trusions, use Dow extrusion 
alloy ZK21A. No stress relief 
required. For further informa- 
tion and data, write THE DOW 
METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchan- 
dising Dept. 1152AV3-13. 


ZE10A makes light, strong containers, like 
this Tote Bin, built by Tote Systems, Inc., 
Beatrice, Neb., a subsidiary of Hoover 
Ball and Bearing Company. 


<> 


THE DOW METAL PRODUCTS COMPANY 
Division of The Dow Chemical Company 
Midland, Michigan 
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HOW MERKLE-KORFF 
"PERFORMANCE 


by PAT- TE 
—< PERFORMANCE toa 
BALANCED 


Spt 


Performance Balance is the perfect mating of Merkle-Korff motor and 
gearing to your specific application. It prevents money waste and 
equipment damage through overpowering, and eliminates operating 
failures due to occasional low voltages and the many hidden hazards 
of underpowering. Either, or both, the resuit of “‘underknowledge” of 
the drive system by a gearmotor manufacturer. 

Merkle-Korff’s total understanding based upon 50 years of experi- 
ence in supplying the right power unit for any given job is available to 
you. We will, and do, develop and manufacture gearmotors designed 
to your individual requirements, not only to perform satisfactorily, but 
to do so at lowest cost. Merkle-Korff service is unique in this respect. 

Performance Balance, therefore, is not just a play on words. It is 
your guarantee of on-the-job performance and dependability. Thou- 
sands of cases exist proving the worth of Performance Balancing. 

Literature is available. Better still, send us your drawings or product 
sample so our Applications Engineers can give you a complete evalua- 
ae - motor and entire drive system! There is no obligation. 


nf sl 4 MERKLE-KORFF GEAR CO. 


STOR?) 217 WORTH MORGAN STREET - CHICAGO 7, ILLINOIS * MOnroe 6-1900 


Circle 112 on Reader-Service Card for more information 


FHP 
GEARMOTOR DEPENDABILITY 


EQUIPMENT 


Frequency Response Calculator 


© GAIN FREQUENCY RESPONSE CALCULATOR 1035 @ 
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* HAGAN CHEMICALS & CONTROLS, INC. PITTSBURGH, PA. eo) 





A pocket-sized calculator is designed for engineers who must interpret o1 
plot frequency response curves. The frequency response calculator elimi 
nates the need for slide-rule computations or complex chart references 
when plotting a frequency response curve as a means of evaluating an 
amplifier, controller, transducer, power positioner, or other control device. 


Hagan Chemicals & Controls, Inc., Hagan Center, Pittsburgh 30, Pa. 
§ £ 4 


Experimenters’ Tool Kit 


For the convenience of electronic kit builders, as well as home handymen 
and experimenters, the TK-6 will easily handle construction of any elec- 
tronic kit available. Included in the kit are: long-nosed pliers; diagonal 
sidecutter; adjustable wire-stripper; 40w soldering iron; and two screw- 
drivers. Tools are of high quality and are enclosed in a see-through carry- 
ing-storage case, which has a separate compartment for each tool. 

PACO Electronics Co., Inc., 70-31 84th St., Glendale 27, L. IL., N. Y. 
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Mr. William H. Wentling, Director of Engineering 


THE LAU BLOWER COMPANY 
2027 Home Avenue 
Dayton 7, Ohio 
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back to back) is available. 
Company Name____ a Pee eee Choice of solid, pied-out or 


coned back plate. 
Address__ 








A, 


AU ENGINE EREDAS 














Microphone Kit 


A do-it-yourself, high-fidelity, ceramic micro- 
phone kit is offered to audio enthusiasts, ama- 
teurs, citizen banders, educators, sound labora 
tories and professional groups. Since the kit of- 
fers technical and economical advantages, the 
user will gain valuable knowledge of how such a 
microphone is constructed and operates. The kit 
will also enable the experimenter to customize 
frequency response of microphone to meet his 
own particular requirements. The Mark III 
microphone is designed around a ceramic ele- 
ment which develops unusually high output and 
is unaffected by heat or moisture. It is housed in 
a lightweight metal case. Technical specifications 
are: sensitivity, 100 cps; recommended load, 5 
megohms; and frequency response, 30 to 10,000 
cps. 

CBS Electronics, Div. of Columbia Broadcast- 
ing System, Inc., Danvers, Mass. 


Personal File Cases 366 


“AMFILES” are offered in two models, 850 and 
650. Model 850 is designed for compartmental 
filing, offering a standard letter-size compart- 
ment plus 3 smaller spaces for filing cancelled 
checks, insurance policies and No. 10 envelopes. 
Included is a set of 8 file folders, ruled inside 
for record keeping; a set of 9 guides for small 
compartments; and 84 extra gummed titles. 
Model 650 offers a set of 8 vertical file folders, 
ruled inside for record keeping, and includes a 
set of 84 extra gummed title labels. Both models 
are made of binder’s board, finished in cherry 
red, sea green or navy blue. All files feature 
crystal-clear plastic handles with metal hinges, 
and an extra-heavy snap latch. 
Amberg File & Index Co., Kankakee, III. 
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Is your secretary better equipped than 
your engineers or draftsmen? 











She deserves the best, bless her, and often 
gets it—but your skilled draftsmen, too, 
need today’s tools to cope with 

today’s demands. 


Your draftsmen, your productivity, deserve 
new Hamilton space-and-time-saving 


equipment — from Ridgway’s 


Even your most efficient and productive men turn 
out better work with high-quality, professionally 
designed drafting equipment. They will ac- 
complish more, make fewer errors and be far 
less fatigued when they work with Hamilton 
professional equipment. Basic Hamilton design 
gives your engineers or draftsmen newcapacity for 
increased efficiency and improved morale. Our 
designers will help plan your individual needs. 


HAMILTON DELUXE AUTO-SHIFT TABLE This 
unit combines modern styling with advanced features 
to create top efficiency. It greatly reduces fatigue, helps 
your men achieve the highest quality in draftsmanship 
and maximum production. Fully seasoned drawing 
surface is adjustable to individual height and slope 
requirements, providing complete board accessibility 
that reduces errors. Fast, simple adjustments. Un- 
usually durable and handsome in appearance. 








Hamilton Unit System Files Hamilton L-Contour Table Hamilton CL 100 Drafting Tabie 

Provide full protection, accessibility, and Prestige-assured, individualized work area . Conserves dollars, yet rugged canted-leg 
classification for all materials to be filed. providing complete board adjustment plus design provides modern styling and 
Occupy minimum floor space. extra storage and reference area. convenience with long-term durability. 


* G 
There's a Ridgway’s near you. 


in HOUSTON, Texas in DALLAS, Texas in TULSA, Okla. in CHICAGO, Iii. in NEW YORK, N. Y. 
615 Caroline 933 N. Central Expressway 701 S. Cincinnati 10130 Franklin Avenue 110 W. 42nd Street 
3800 Greenbriar 933 Republic National Bank 5925 East 15th Franklin Park 216 E. 49th Street 
Bank of the Southwest Arcade in NEW ORLEANS, La. in JACKSON, Miss. in DENVER, Colo. 3 
in AUSTIN, Texas 433 Dryades Street 103 East Pearl 1522 Glenarm Piace me ee aa Texas 
309 W. 10th Street in SHREVEPORT, La. in IRVINGTON, N. J. in LOS ANGELES, Calif. 3312 Fairfield 
in CORPUS CHRISTI, Texas 719 Marshall Street 1206-16 Grove Street 590 So. Monterey Pass Road 
516 Lawrence Petroleum Tower Building Monterey Park 


Ridgway’s Dealers Coast-To-Coast 
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CONE-DRIVE 


GEARMOTORS 
for 


YOUR 


ane MACHINE 





Hollow- Shaft Speed Reducer-Motor forms 
complete power transmission package . . . 


With the compact, right-angle Cone-Drive 
gearmotor the machine designer can make use 
of an integral drive package of nearly any 
required speed and horsepower. Twenty-seven 
standard output speeds from 7.3 to 525 RPM 
(with 1750 RPM motor) are available in 
models from 4 to 40 horsepower. Gearmotors 
can be specified with hollow shaft for mount- 
ing in any position, ready to “plug-in”. You 
can use this integrated power package to 
provide a simple, clean installation on your 
machine . . . no pulleys, belts, sheaves, bed 
plates, couplings, etc. 


Electric motors are standard “D” flange 
type with slight shaft modification for driving 
helical primary reduction gears. Secondary 
reduction stage is a standard Cone-Drive 
double-enveloping worm gearset with maxi- 
mum tooth engagement for greater load carry- 
ing capacity in smaller space. 


Cone-Drive gearmotors are available for all 
AGMA service ratings. Call your Cone-Drive 
representative today or write for catalog #58 
for complete specifications. 


CONE-DRIVE GEARS 


DIVISION MICHIGAN TOOL COMPANY 


7171 E. MecNichols Road Detroit 12, Michigan Telephone: TWinbrook 1-311] 
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EQUIPMENT 


Miniature Bore Scope 


Complete inspection of very small bores is possi- 
ble with this scope. A shaft length of 4-11/16 
inches and a shaft diameter of 0.145 inch permit 
this device to be used in situations where other 
methods of inspection are impossible. Right-an- 
gle vision is provided through a lens system of 
good optical efficiency which produces a mag- 
nified image that is clear, corrected and sharply 
defined. Power is supplied from a battery handle 
or transformer. 
Welch Allyn, Inc., Skaneateles Falls, N. Y. 


Isometric Piping 
Drawing Instrument 369 
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A template designed lor isometric pipe drawings 


“SMW A> 


1G 





enables standardization to be made of all pipe 
layout sketches. Features include: pocket size; 
cut-ouds for most common fitting symbols; lami- 
nated clear plastic; rounded corners for uniform 
angles’ and handy compass orientation points. 
Engineers, operators, pipe sketchers, detailers, 
draftsmen and designers will find this tool a 
welcome addition to their drawing boards. 


Wally Verrett, Dept. 8-190, P. O. Box 3144, 


DOUBLE-ENVELOPING 
Port Arthur, Tex. 


RIGHT ANGLE GEARMOTORS 
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...and 
feel the 
difference 


discover something new the moment 

ick up a DAMASCUS drawing pencil—new 

, new control. It fits so easily, so naturally 

hand. It means the end of finger fatigue, the 

: ing of new, positive, non-slip control. You'll enjoy 
using one. And you'll appreciate the real blackness in every 


Designer’s Faet File 
from DENISON 


For shockless, hydrau- 
lic control on any 
directional require- 
ment. Pilot-operated, 
solenoid controlled. 
Built-in check valve 
provides pilot pressure 
without addition of 


another valve to the | 


| 


system. Has drawn | 


steel solenoid covers secured to body with internal 
retaining cords. For pressures to 5,000 psi. 


Write For Details In Bulletin 240-B. 





UP TO 100 
STROKES PER 
SECOND 


HONING, LAPPI 
GRINDING, SCRAPI 


™ DI-PROFI 


Flexible Shaft RECIPROCATING TOOL 


Fast, precise, free from vibration, the Di-Profiler is indispensable 
for die, tool and mold making and finishing. The controlled stroke 
is variable from 0 to Y4"’ and the speed is adjustable from 0 to 
100 strokes per second. Impact of stroke is spring cushioned to 
reduce possible damage to work, tool or Di-Profiler. 


Moderate in cost, the Di-Profiler pays for itself quickly through 


man-hours saved. Accessories for every type of job make this 


degree that means easy visibility and clear reproduction. You'll also deal euliy' chaghebin tet anithig and stbuin, Gate, at tele 


like the smooth, strong lead with the really long-lasting point. 
Try one yourself and you'll see. In all art and engineering degrees. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1190 Dublin Road « Columbus 16, Ohio 


Ask for a free demonstration or Catalog Sheet DB-31. 


Write for descriptive literature and name of your distributor. 


PENCIL COMPANY, Inc. 
DN-1 Springfield, N. ). 


RICHARD BES 
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HYDRAULIC PRESSES 
PUMPS ¢ MOTORS e CONTROLS 


DENISON 


dnrOllicas 


Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABScO 
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HYPREZ DIVISION 


ENGIS EQUIPMENT COMPANY 
431 South Dearborn Street, Chicago 5, Ill 
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peed Lec SHERLOCK 


to discover the advantages 
in using CARR-LANE'S 


BALL PINS 





The BEST yet! 


In seven diameters 

and any grip length. 
Won't fall out of the hole 
even if upside down. Pin 
diameter accurately ground 
+ .0000 
© — ‘o015 


with 14" nylon covered ca- 
ble that won't kink like 
chain. All this and they 
sta-put too. 


Rust Proof black 

oxide finish per (mil. 
spec.-C-13924A) alloy 
steel with single shear 
strength 4000 to 65000 
Ibs. depending on size 


can be supplied 


@ Just another one of the quality items from 
CARR LANE — send for Catalog today! 


MANUFACTURING CO. 
4200 Krause Court 
St. Lovis 19, Mo. 











DESIGN NEWS—MARCH 


Circle 119 on Reader-Service Card for more information 


12 ,5-sER et 





FAHRENHE|T 
300 


x 0 50 
\® CENTIGRA pp 0S 
% 


ASSEMBLY PROULCTS 


THERMOCOUP! F — 


HON - CONS TANT EN 
ExT RES Oa 


CHESTERL AND, Owe 
RE 471-80 : 


A. P. 1. INDICATING PYROMETERS 


are medium-resistance D’Arsonval meters with auto- 
matic, bimetal, cold-junction compensation, and copper- 
error correction. Standard accuracy is + 2%( but + 1% 
is available if you need it). Also standard are such 
niceties as an external 10-ohm resistor (to compensate 
for thermocouple resistance) that is adjustable, and 
mirror scales that avoid parallax reading errors. A.P.I. 
makes indicating pyrometers in 10 standard ranges 
(—200 to 3000°F.); 3 case types (clear plastic, black 
bakelite, ruggedized-sealed); and 6 sizes (242” to 6”). 
All are surprisingly inexpensive. You'll have little trouble 
finding one that will fit your exact requirements for 
low-cost, accurate temperature indication. 
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Write for Bulletin 107 


ASSEMBLY PRODUCTS, INC. 


CHESTERLAND 18, OHIO ik weige 








4 


SWIVEL LOCK 
FORGED STEEL 


“CUSH-N-AIRE” 
SWIVEL 


MOLDON 
RUBBER- TIRED WHEEL 


HAMILTON the complete line... the quality line 
INDUSTRIAL CASTERS and WHEELS 


When you need casters and wheels, specify the 
Hamilton line- one of the world’s most complete selec- 
tions of sizes, styles and capacities. Get Hamilton 
quality, performance, service—at low competitive 
prices. Send today for Hamilton’s Caster and Wheel 
Catalog, and name of nearest Hamilton distributor. 





catemilion 


— 


| COMPANY 
| ADDRESS 

| city nese cal ay. 
THE HAMILTON CASTER & MFG. CO., 1802 Dixie Hwy., Hamilton, Ohio J 


a 
| 
| 
| 
| 


ZONE STATE... 
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BQUIPMENT 


Metric-English 
Conversion Calculator 370 | 


1O OFT C. SET — UNDER ARROW EEA COM LEFT OF anROW 
© oF ©. Se UNDER ABeOW HtAD Ff ON RIGHT OF AeROWw 
eee oe 
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ouygnueeRennaneUOED ORDO E207° 


Ott eked 
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s3 


stat 


| 
| 


One side of this calculator lists decimal | 
equivalents of millimeters from 0.01 to 
100 mm. Also shown are Centigrade- 
Fahrenheit temperature conversions from 
—459.40 to 1790 deg. The other side 
provides Centigrade-Fahrenheit conver- 
sions from 1800 to 3000 deg. Also shown 
are decimal and metric equivalents, parts 
of an inch in 1/64-inch increments from 
1/64 to 1 inch. In addition, 59 simple 
formulas are shown for converting a 
variety of metric factors into British 


equivalents. Calculator is 354 by 814 
inches. 


Kelm Mfg. Co., Route 2, Coloma, 
Mich. 
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| Micrometer 
Scale Attachment 


FOR EXTRA LOAD CAPACITY 
IN MINIMUM 
RADIAL SPACE 


use 


The “Micro Slide” fits standard 6-inch scale, 


C ® converting it to a micrometer. Machinists, air- 
craft assemblers, tool makers and mechanics who 

e use a 6-inch scale will find the attachment in- 

valuable as a fast, precision-measuring tool. It 


can be attached to scale and easily carried in 
shirt pocket. Unit will in no way impair scale for 


anil , ® its standard use, and is an inexpensive tool. 
F BE RI \ CG = G. W. Gregory, 68 Casselman PI., Chula Vista, 
3 A Calif. 


Electric Engraver 


MT SERIES SEALED—AND STILL COMPACT 
Here is a compact bearing with high load-carrying — No extra axial space 
capacity. Its full complement of race-width rollers é , needed for the sealed 
SG series GUIDE- 


ae ‘ ete ROL bearing. Seals 
providing strength and skewing limitation that are press-fitted 


is guided by an integral rail in the outer race bore, 


prevents binding under controlled misalignment. securely in the outer 
race bore to provide 
: : : the same width and performance ad- 
horizontal to vertical — self-cleaning through open vantages of standard GUIDEROL bear- 
ends. Available with or without separate inner ring in shaft sizes from ings. Contaminants are locked out, 
lubricants sealed in for those hard to | production parts is quickly provided with the 
re-lubricate applications. The SG series electric “Vibro-Graver”. Carbide point writes 
needle bearings. solves the problem of too-expensive names, initials or code numbers at a speed of 
CT SERIES auxiliary sealing assemblies. 7200 vibrations a minute. Portable and easy to 
use as a pencil, the unit is encased in unbreak- 
; é able polypropylene with a comfortable handrest 

Write for McGill's es Se oA, Real A . ‘ee | adj f fj 1j 
i i i j j ss for engineering data with dimensional and design. A control wheel adjusts for fine, medium 

with ball and cylinder roller bearings of single and double row dimen aumadite taletnetion ea Bieta neaiin aceall i g J ; 

‘ : - ah : roller bearings. Ask about special precision or coarse stroke on metals, marble, tile, glass, 
sions. The inner ring may be eliminated for further reduction of ball and roller bearings. é . gan 
; plastics, leather, ceramics and hard rubber. This 
radial space. tool may be used for marking laboratory equip- 
engineered electrical products = — ment, slides, machinery, parts, materials, models, 


® maintenance supplies, storm windows, screens or 
McGILL MANUFACTURING CO., INC., Bearing Division eae : 
: : personal property. 
203 N. Lafayette Street, Valparaiso, Indiana 


Burgess Vibrocrafters, Inc., Commercial Prod- 
ucts Div., Grayslake, II. 


Rollers are guided at any operational angle from 


Permanent identification of tools, machinery and 


¥%%” to 914”. Dimensionally interchangeable with ordinary heavy duty 


Offer full type roller bearing capacity dimensionally interchangeable 


precision needle roller bearings 
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ery 


THREE SERIES 
| 


Mh 


Veclle Vales 


for every 
service 


Now—with the addition of a 316 
stainless steel series—you have a 
Marsh Needle Valve for almost 
any purpose or service. Full 
range of sizes and patterns. 
Wide range of pressures and 
temperatures. All are machined 
from solid bar stock. All have 
precision ground stems for close 
regulation—tight shut-off. All 
have “Marpak” moulded pack- 
ing; Teflon in stainless steel 
valves. 


ALLOY STEEL 


Ask for bulletins covering full line. 


MARSH INSTRUMENT COMPANY 
Dept. 38, Skokie, Ill. 

Division of Colorado Oil and Gas Corporation 
Marsh instrument & Vaive Co. (Canada) Ltd., 8307 103rd 
St., Edmonton, Alberta, Canada. Houston Branch Plant 

1121 Rockwell St., Sect. 15, Houston, Texas. Eastern 


Seaboard Warehouse: Marsh instrument Company, 
1209 Anderson Ave., Fort Lee, N.J. 


416 STAINLESS STEEL 





Circle 123 on Reader-Service Card for more information 


| EQUIPMENT 


Prototype Chassis 373 


Designed to enable engineers to build 
prototypes and design new circuits 
without delay of waiting for fabrica- 
tion of a special chassis, these units 
achieve the dual advantage of econ- 
omy and versatility. The designers’ 
chassis are constructed of heavy-gage 
aluminum alloy and may be col- 
lapsed for compact storage. Experi- 
mental circuits can be “filed away” 
for future reference. Holes are pro- 
vided for mounting standardized 

electronic components. Units come 

complete with adapter plates for con- 

verting octal socket mountings to 7 or 9-pin minia- 
ture sockets. Model 14B, with unitized construction, 
embodies an advanced concept of breadboarding. 
Mountings for 14 electronic tubes in any combina- 
tion of octal or 7 or 9-pin sockets are provided by 
means of a highly flexible hole pattern. Model 24 
provides mounting holes for 24, 7 or 9 miniature 


tubes, including 10 octal-socket mountings for more 
complex circuitry. A special model, 8B, is also avail- 
able, for mounting subminiature components, pro- 
viding 16 transistor sockets plus a grid pattern of 
140 holes. 

Wittek Products Co., 
Nuys, Calif. 


14750 Keswick St., Van 





ROD END INTERNAL 
THREAD TYPE 
“DREF” SERIES 


Self-Aligning 


ROD END EXTERNAL 
THREAD TYPE 
“DREM”’ SERIES 


Self-Lubricating 
SPHERICAL BEARINGS 


. £ 
Combine Monoball: Engineering Advantages with Life-Time Lubrication 


Design engineers in many industries are specifying new “DYFLON’’® SELF-ALIGNING and SELF-LUBRICATING SPHERICAL BEARINGS 


for these 5 major reasons: 
1, LOWER COEFFICIENT OF FRICTION 
...ideal where lubrication is impossible or undesirable. 


2. WITHSTAND EXTREME VIBRATION 
... perfect performance under shock load conditions. 


3. WILL NOT “COLD-FLOW” 
...even under extreme load conditions. 


4. IMPERVIOUS TO KNOWN. CHEMICAL SOLVENTS 
,..eliminates corrosion problems. 


5. FAIL-SAFE ...due to “Monoball’”® design. 
Request Engineering manual No. 551. 


SOUTHWEST PRODUCTS CO. 


In addition, due to their two-piece “MONOBALL”® | 
design and plastic alloy insert, ““DYFLON’’® bear- 
ings have a long cycle life. Alignment and installa- | 
tion problems are minimized. Oil-free for life | 
means lowest possible maintenance costs. 

Available in a variety of plain or rod end types. | 
Bore sizes to 3.000”. Materials include stainless | 
steel, plastic alloys and chrome alloy steels. Ulti- 
mate static loads to 500,000 lbs. 


1705 SO. MOUNTAIN AVE 
MONROVIA, CALIF. - PHONE: MURRAY 1-9616 
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i Zip-A-Line Tapes 
| Zip-A-Line 
Tape Pen 
Copy-Zip 
Para-Paque 


Para-Tipe 
Para-Tone 
Numbers 


Symbols 
Arrows 








see 
them 
at Lines 


raed Templets 


ov Grid Sheets 
PARA-TONE 


write 


us incorporated 


for 
catalogs. 512 W. Burlington Ave., LaGrange, Ill. 
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Self-Inking 
Stamps 374 


Self-inkers contain no_ small, 
breakable parts, resulting in great- 
er marking efficiency and longer 
life. They offer a lock position, 
preventing marking die from rest- 
ing on pad. Stamps require no 
oiling and are available in the 
following sizes (size of printing 
surface) with any copy, trademark 
or design: 2 by 5%, 214 by 7%, 1% 
by | and 21% by 2 inches. 

Krengel Mfg. Co., Inc., 227 Ful- 
ton St., New York 7, N. Y. 


C-Clamp 375 


This finger-tip-control, threadless 
clamp provides a “third hand” for 
users. Clamping device, made of 
high-tensile-strength aluminum al- 
loy, finds wide application of use 
in machine, sheet metal, plumb- 
ing and woodworking shops, in 
garage and repair shops, and in 
tool and maintenance depart- 
ments. The clamp is quick closing 
and opening. Threadless spindle 
eliminates frame twisting from 


tightening. Anvil and spindle do | 


not turn while pressure is being 
applied, and as a result, materials 
held are free from clamp marks. 
Clamp can be furnished with 
either anvil or V-spindle and is 
available in 2, 4 and 6-inch sizes. 
United Associates, 1605 N. Her- 
cules Ave., Clearwater, Fla. 
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HERMETICALLY-SEALED SWITCHES 





H11-2 (conforms to MS 24331-1) 


Model 'H11-2, like all Control Switch her- 
metic switches, is completely sealed 
against all contaminants, atmospheric 
and altitude conditions. Units are back- 
filled with a dry, inert gas, and inspected 
with a mass-spectrometer to a leak rate 
of Jess than one micron cubic foot per 
hour at one atmosphere. 


H11-2 contains two basic SPDT switches 
with 6 terminals for multi-circuit control 
(Conforms to MS 25085.) This Model is 
available with a variety of actuators 
{plungers, roller plunger, rotary arms), 
termination (wire leads, cable, pigmy or 
standard connector receptacles) in a 
standard 1-inch diameter housing. 


actual size 


H11-2 OPERATING CHARACTERISTICS 


Contact Arrangement 2—S.P.D.T. 
PUPNEND acd bd ewhs in dos ekcenaee tian .040 Max. 
Movement Differential ................... .020 Max. 
| Mer erg ey Pe Serres .250 Min. 
Operating Cycles 25,000 Min. 
WIGUN DUNN Cs cc vclecuccavistucvecsts .010 Min. 


Difference of Operating & Reset Pt. 
a ee .010 Max. 


9 + 3 lbs. 
30 Ibs. Max. 
4 Ibs. Min, 


Operating Force 
Overtravel Force 
Release Force 


Electrical Rating — 
Sea Level to 100,000 Ft 28 VDC, 4A Res. 


2 A. Ind.—4A Motor 
Lamp Load @ 28 VDC 


Ambient Temperature Range —100° to +221°F 


2% Oz. Approx. 
W/out leads 


All units in the H1l-series mount through a single hole, 
and are infinitely adjustable by use of lock nuts. Other 
H1ll-series models are available with Single Pole, 3-Pole 
and 4-Pole circuits, and unlimited variety in physical and 
operating characteristics. All have exposed parts of Stain- 
less Steel or Monel, or are treated for corrosion resist- 
ance. Heliarc welding is used for positive sealing. Head- 


ers are brazed, not soldered. 


H1-8, half-size H6-89, half-size 


H1-series: Roller-lever actuation, mounted by 3-tube or backing plate 
methods. S.P.D.T. or D.P.D.T.; N.O. or N.C.; 2 or 4 circuits avail- 
able. Rated 10 amps @ 125/250 VAC. Conforms to MS 25040. 


H6-series: Ball bearing roller arm actuator. Side plate or ‘‘poke-thru’”’ 
mounting. High shock,resistance S.P.D.T. or D.P.D.T, Conforms 
to all Military aircraft specifications. 


H10-series: Rigid, adjustable or roller arm rotary actuation. D.P.D.T., 
10 amp rating with MIL approved simultaneous action. MS 25040 
type construction. 


CONTROLS COMPANY 


H10-48, half-size 


OF AMERICA 
CONTROL SWITCH DIVISION 


1418 Delmar Drive * Foicroft, Pennsyivania 
TELEPHONE LUGiow 3-2100 + TWX SHRN-H-502 


Manufacturers of a full line of switches, controls 
and indicators for all military and commercial 
applications. All standard units stocked for im- 
mediate delivery by leading parts Distributors 








Visit 1.R.E. SHOW + Mar. 20-23, 1961 
BOOTH 1727-1731 
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You can put 


7% TON 


on this slide 


New Heavy-Duty Slide from 


Chassis-Trak 


Now you can rack-mount your 
heaviest electronic gear, yet keep it 
readily accessible for checking and 
servicing. A new heavy-duty Circu- 
lating Ball Slide, developed by 
Chassis-Trak, will easily support 
equipment in the 1000 lb. range, 
even under extreme shock and vi- 
bration conditions. Secret of the 
slide’s strength is its Circulating 
Ball design (see phantom view 
above). Weight is distributed 
evenly over the balls which rotate 
in the direction of the pull, resulting 


in easy sliding action. 


The new Circulating Ball Slide is 
permanently dry-lubricated with 
Poxylube 75, a bonded molybdenum 
disulfide film which assures smooth 
operation for the life of the slide. 
Easily assembled with standard 
hardware, the slide is available in 
lengths from 16” to 24” in two-inch 
increments and in lengths up to 60” 
in six-inch increments. Each track is 
only 1%” wide and 3” high, requir- 
ing much less chassis space than 
other slides in this heavy-duty range. 

Get full details on the new CB 
Slide today. 








SEE IT AT IRE BOOTH 4001 








chassis 


for further information contact: 


525 South Webster Ave., Indianapolis, Indiana 
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Citizens Band Transceiver 376 


This is a 5w portable transceiver, designated mod- 
el 500, incorporating 15 transistors and 7 diodes. 
Its low power drain of only 2w makes it useful 
for mobile as well as fixed operations. Transmit- 
ter provides maximum efficiency and has a powe1 
input of 5w, 100-percent modulation capability 
and high frequency stability of 0.005 percent. 
Transceiver operates on 5 crystal-controlled trans- 
mit-and-receive channels; receiver is also tunable 
to all 22 channels. It has front-panel squelch and 
an automatic noise limiter. Power requirement 
is either 115v a-c supply or standard 12v battery. 


The companion, model 100, a 100-mw _ trans- 
ceiver, produces a clean stable signal (within 
().005 percent) over a 4 to |-mile range. Operat- 
ing on one crystal-controlled 
channel, it will provide good reception on any 
chosen one of the 23 CB channels. Incorporating 
7 transistors and | diode, unit measures only 614 
by 234 by 1% inches, and weighs only 20 oz. 
Power is supplied by a standard 12v mercury 
battery. 


Cadré Industries Corp., Endicott, N. Y. 
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transmit / receive 


PRESSURES | oc, 


© STEEL LINE AND FITTINGS 
5%’ Diameter Flow Passage 
Leak-proof Fitting Seal 
Balanced Line Valves 
Low Torque at 12,000 PSI 
Replaceable Seats and Spindles 
Control Valves 
Pilot Operated Valves 


} Pressure Vessels 


° DEHYDRATION EQUIPMENT 
Cartridge Type Systems 
Refrigerated Mechanical 
Separators 
Oil Vapor Removal to 0.3 PPM 
Minus 115°F. Dew Points 


° Write for Catalog Today! 
PRESSURE COMPONENTS, Inc. 


3429-D OCEAN VIEW BLVD. 
GLENDALE 8, CALIFORNIA 
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Quick 
fasteners 


by FASTEX 


Lock tight with just a quarter turn! 


Choose from three types: 

© Q"-1 Fasteners for extreme loads 

© Q”-2 Fasteners for general industrial use 
© Q”-4 Fasteners for low-cost fastenings 


Write today for your free Quick Fast- 
ener booklet. Read about the advan- 
tages and applications of FASTEX® 
Quick Fasteners. Quick Fasteners are 
available in compliance with military 
spec. MIL-F-5591-A. 


FASTEX 


A DIVISION OF ILLINOIS TOOL WORKS 
195 Algonquin Road, Des Plaines, Illinois 
In Canada: SHAKEPROOF /FASTEX 
Division of Canada Illinois Tools Lid. 
Toronto, Ontario 





if; 
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Get Easier, More Accurate 
Cylinder Speed § 
Control 


with 


pneumatic 
atomizing 


SPRAY 
NOZZLES 



























 Pneu-Trol ou 
VALVES 
2000 and IN AIR OR 
5000 (steel) P.S.1. HYDRAULIC USE ‘i 


Pneu-Trol Valves combine in a short, com- 
pact body, a tapered fine thread needle 
for extremely accurate air or oil flow 
control and a floating retro ball check, 
which permits full flow in the opposite 
direction. Retro ball floats in most sensi- 
tive position to seat, requiring only a 
slight differential pressure to fully open 
or close it. Check Valve and Needle Valve 
incorporate single function features of 
Flow Control Valve. All valves available 
in 6 female pipe sizes — Ve" to %". 
Valve bodies ore made from brass, alum- 
inum, steel or stainless steel. Attractive 





AUTOMATION 






Spraying Systems offers a complete selection 
of automatic pneumatic atomizing nozzles for 
use where controlled intermittent spraying is 
required. In-built shut-off valve is air operated. 














Prices — Immediate Delivery. Precision built for exact control of spray 
Write for tlustrated Circular and Price List. type and volume. Compact and easily 
inlet speed control for ag th installed. Write for Catalog 24. 


Double Acting Cylinder, 
’ : Seced Comat, SPRAYING SYSTEMS CO. 3241 Randolph St. - Bellwood, III. 





FOR EASIER SPRAY NOZZLE 
INSTALLATION in any type of 
system .. . see Catalog 24 for 
Spraying Systems Adjustable 
Joints . . . and Bulletin 93 for 
the NEW Spraying Systems 
Split-Eyelet Connectors. 














ri@ 
| 


tly | 2921 GRANT STREET 
|BELLWOOD (Chicago Suburb) ILLINOIS §& 








eeants serene - _ oo 
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Available from Stock! 
NEW, INEXPENSIVE, 
LIGHTWEIGHT ORDNANCE 
CRYOGENIC COUPLINGS 
from FUTURECRAFT 


Now you can replace obsolete cryogenic couplings with 
these new screw type units from Futurecraft —and connect 
flex lines, tubing or pipe quickly, easily and safely fluid-tight. 


These couplings—service proven on Ordnance projects — 
are pressure rated at 150 psi operating, 300 psi proof and 
450 psi minimum burst. Only low torque is required for a 
safe, tight seal. These Futurecraft couplings are available 
from stock in sizes from 1” to 4” in 4” increments, LOX 
cleaned and packaged. Installation tools are available. 


(Patent Pending) 


Write for complete details 


& FUTURECRAFT 
DISTRIBUTION CORPORATION 


1717 NORTH CHICO AVENUE « SO. EL MONTE, CALIFORNIA 
Representatives in principal cities 
TWX: ELM CAL 9678U + TELEPHONE: CUmberiand 3-2113 
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Practical Cryogenic Tensile 
Testing in Standard Tensile 
Testing Machines With . . . 


CRY) SCO 


TENSILE TESTING 
CRYOSTAT 


a «act 
yppta TENSION LIM 


only 9Q¢ 


“each! 

















Any temperature available 
between liquid helium and 
ambient * Safety for use with 
liquid hydrogen * Low liquid 
consumption * Ease of operation 
* Portability * Simplicity * 

* Economical operation 

* Versatility 


miniature 


THERMAL time delay 
RELAY 






SPECIFICATIONS 


Specimen tensile load— 
15,000 pounds maximum 
Liquid hydrogen consumption— 
2 liters per test at 20° K | 
Liquid helium consumption— 
4.5 liters per test at 4° K * In 100 
Size: 2642 inches overall height 
(excluding tension rod extensions) lots 
9 inches maximum diameter 
Weight: Approximate'y 10 pounds | 
(empty) | Call or 


a Write 


61-101 available on request. 


47-000.0 


@ Rugged, high strength bakelite housing 





@ Simplifies circuitry . . . cuts costs 


@ Eliminates costly magnetic relays 


RATED: 100 milliamps to 10 amps 


Up to 115 V a-c 


PRODUCTS COMPANY OF AMERICA 


6284 N. Cicero Ave. * Chicago 46, Ill. 
Kildare 5-1553 
IN CANADA: 265 Craig St. West + Montreal 1, Que. 


Circle 133 on Reader-Service Card for more information 


107 





Cryresco A 


CRY:!:<CO 


CRYOGENIC RESEARCH CO. 


P. O. Box 881 
Boulder, Colorado 








Circle 132 on Reader-Service Card for more information 






DESIGIN 


MATERIALS APPLICATIONS 


Ceramic Switch Arms Missile for Stage Separation 


An especially constructed, hermetically sealed ce- 
ramic switch was designed for high reliability and 


resistance to conditions encountered on a trip 


through space. It is found in the arm-disarm me- 
chanism for a missile stage-separation unit. Switch- 
ing is performed remotely through a motor-driven 
locking cam. 

Meeting military requirements often forces a de- 


LOCKING CAM _ is 
machined to retain 
pin in movable cen- 
ter section of ceram- 
ic switch. Ninety-deg Switch contocts 
movement moves 
switch into required 
contact position. 
Twenty-five deg flat 
radius at each end 
of cam locks switch 
into either arm or 
disarm position. For 
missile applications, 
atmospheric pressure 
changes cannot 
change switch  set- 
ting. Also, mounting 
is such that internal 
pressure at high al- 
titudes and accelera- 
tion of rocket motors 
tend to hold switch 
in arm position. 


Section A-A 
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Evacuation and fil! tube 


Lars G. Soderholm, Midwest Editor 


signer to come up with different concepts. Some of 
the interesting design work necessary to develop a 
switch meeting missile requirements is apparent in 
the ceramic switch used in this arm-disarm mecha- 
nism. 

The contacts of the switch are made of molyb- 
denum because of this material’s high stiffness-to- 
mass ratio. For reliability, each contact has three 


Ceromic rings 


prongs shaped as a tapered cantilever beam. This 


design places the resonant frequencies over 3000 
cycles per second. In addition, the molybdenum 
contacts can handle heavy currents without weat 
or arcing. This material also retains its hardness 
at temperatures far higher than the 600F design 
temperature of the switch. 


All molybdenum contacts of the switch are sand- 


Motor pinion 


Ceremic contoct-hol der 


End bell-cover 





Bellows-type seal 


Lockin 





























Flot section of com 


Rise portion of cam 


Bellows housing Flat section of com 
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wiched between metallized ceramic rings whose 
outer surface is glazed. These alumina rings are 
brazed to the molybdenum contacts to provide 
a tight, strong bond between the two materials. 
The end bell and bellows housings located at 
each end of the ceramic ring stack are made of 
Westinghouse Electric Corp.'s alloy, “Kovar.” 
This nickel-iron-cobalt alloy matches the coeffi- 
cient of expansion of the ceramic rings. 

The movable switch center terminal is sealed 
by brass bellows. A tube attached to the end bell 
permits evacuation of the switch and filling 
with a gas mixture of 90 percent sulphur hexa- 
fluoride and 10 percent helium. Helium acts as 
a leak detector trace. This inert gas has high di- 
electric strength to prevent arcing between the 
unused and center terminals. The switch is filled 
to atmospheric pressure and then is sealed. 

In the missile arm-disarm application, the ce- 
ramic switch is used as a six-throw, double-pole 
switch. Each circuit can handle 6.5 amps at 28v. 

The stage-separation unit is armed remotely 
before firing. After the missile is removed from 
storage, a safety pin first is removed. Prior to 
firing, the remote arm button is pressed and an 
electric motor, through a gear train, turns a 
locking cam to throw the switch into the armed 
position. The actual arming takes only a fraction 
of a second and power is on for only a short time. 
If needed, the stage-separation unit can be dis- 
armed in the same manner from a remote but- 
ton. Once the missile is launched, the switch has 
to resist high temperatures, vibration, accelera- 
tion and vacuum encountered in space. Finally, 
a current pulse from the guidance and control 
system sent through the arm-disarm mechanism 
activates the unit, which separates one stage of 
the missile. Multiple stages can be separated in 
this manner, using either single or multiple arm- 
disarm mechanisms. 

Developed by Universal Match Corp.’s Arma- 
ment Div., St. Louis, Me., the hermetically sealed 
ceramic switch is available commercially with any 
number of circuits and can be furnished as a 
single-throw or double-throw unit. 


For Free Reprints of the Above Article, 
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Sa tee BLUEPRINT | 





of your produie... 


SPECIFY Te.eJ CYLINDERS ...FOR YOUR POWER DRIVE 
DESIGN * APPLICATION OR REPLACEMENT MAINTENANCE 


From its blueprint stage to its 
maintenance engineering re- 
quirement sheet, your product 
will assure MORE power drive 
precision and service, if T-J 
cylinders are specified. T-J’s 
complete line too, from the 






T-J 
OFFERS 
THE ONLY 





Spacemaker to the new re- 
Placeable Squair Head, can 
be the answer to any power 
problem. Write or call The 
Tomkins-Johnson Company, 
2425 W. Michigan Ave., Jackson, 
Michigan, today! 





COMPLETE STANDARD AIR and HYDRAULIC 
CYLINDER PNEUMATIC SPACEMAKER 
LINE PLUS complete catalog service 
3 TOMKINS - JOHNSON 
RIVITORS...AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS po op enig hd 
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IDEAS ...MATERIALS 
APPLICATIONS 


Truare a. rings €) () replace Plastic Extrusion Guides Steel 


Series 510s SeRies s535 Edward W. Schrader, Western Editor 


other fos @®. fasteners... — 


tape recorder. Result: moHawk BUSINESS 
MACHINES CoRP. Increased production 60% 


and sharply reduced assembly costs. 





PRODUCTION PROPOSITION: Find out how a Truarc Engineer can help you 


eliminate unnecessary production steps and tools. Get his estimate of the savings 





you can expect in time, money and material on the final assembled cost of 

your product. Our Catalog AT 10-58 shows the complete line of Truarc Rings and 
assembly tools. Send for your copy today. For immediate 

action call your nearest Authorized Truare Distributor. 

He’s as close as your Classified Telephone Directory. Look 


under: “Rings, Retaining.” o.» 


WALDES 


- TRUARC: RETAINING RINGS 


WALDES KOHINOOR, INC., 47-16 Auste! Place, Long Isiand City 1, N. Y. 





RIVET GUN is hand-operated. Actuation is by firing 
9 OUT OF 10 PRODUCTS CAN BE IMPROVED WITH TRUARC RETAINING RINGS | 925caliber cartridge. Threaded rivets are undamaged 


when inserted as stud weld. 
Circle 135 on Reader-Service Card for more information 
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Pellet in Powder-Actuated Riveter 


\ flexible plastic sleeve fits over the projectile in 
a hand rivet gun. The folded fins, when the pro- 
jectile is inserted into the gun, serve as lands in 
the smooth barrel. The plastic sleeve is stretched 
over the projectile. It also serves as a gas seal for 
propulsion within the gun. 

The hardened steel projectile has the strength 
to penetrate steel plate. It also has the toughness 
to form a head. Its tensile strength is more than 
210,000 psi and its shear strength is more than 
106,000 psi. Standard-sized pin for riveting thin 
steel plate is 14-inch head dia and 0.180-inch dia 
shank. 

In a riveting operation, steel plates are placed 
between the muzzle end of the riveter and the die. 
The C-shaped clamp and screw automatically 
bring the die and the muzzle into the proper lo- 
cation for riveting. For rivet penetration, the 
muzzle must be held firmly against the plates. 

To load, the tool snaps open at the breach. 
The previous cartridge is ejected automatically. 
The 14-inch drive pin is positioned in the barrel, 
and a 0.25-caliber cartridge is inserted behind the 
rivet. 

The Model 330 Powder-Actuated Tool is im- 
ported from Japan Drive-It Co., Ltd., and is mar- 
keted exclusively in the U. S. by Superweld Corp., 
North Hollywood, Calif. 











MUZZLE SECTION shows barrel aligned with forming 
die clamped around steel plates. 


to tell you It’s 
worry-proofed 
at the factory 


Other spring fasteners may look like Tinnerman 
SPEED Nuts. But only the 7-marked ones really are 
SPEED Nuts... really are “Tinnermans”. . . made to 
highest quality and precision standards to assure 
worry-proof performance on your assembly. 

Here’s what the exclusive Tinnerman T-mark 
means to fastener users : 

Over thirty-five years of Tinnerman experience as 
the originator and largest producer of spring-steel fas- 
teners...the leader in solving your fastening problems, 

Outstanding fastener design and production experi- 


ence that assures you the best possible design of SPEED 
NutT, whether it is a special SPEED NuT or one of the 
10,000 SPEED Nut brand fasteners presently available, 


Stringent control of SPEED NuT quality from coil 
strip to you, including die design, production, heat 
treatment and finishing. 

Be sure you specify “Tinnerman T-marked SPEED 
Nuts” that give you better fastening, that cut parts 
and assembly costs, that never let you or your cus- 
tomer down. Tinnerman Products, Inc., Dept. 12 
Box 6688, Cleveland 1, Ohio. 


Me eae 
Sree Mae 


les for the Tinnerman “T” 
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Why Aeczge Kivet Otters 
TWO METHODS for 


Clinching Semi-Tubular Rivets 


It is part of a widening service based upon industry’s 
recognition that an assembly held together 

by semi-tubular rivets has great inherent strength and 
is usually lowest in production cost. 


The Chicago Rivet MOTORIZED 
AUTOMATIC RIVET SETTER 
produces a sharp, solid blow that 
immediately upsets the tubular 
section. This method is used 

on 95% of all applications 
involving metals or non-fragile 
materials. 


The Chicago Rivet AIRPOWERED 
RIVETER produces a cushioned, 
shock-free clinch on a tubular 
rivet, permitting riveting of 
fragile and uneven materials. 
This method has greatly widened 
the use of semi-tubular rivets. 


FOR YOUR FILES 


SD 
vere) 


Es / 


RIVET CATALOG 
describes 1388 
standard tubular 
and split rivets and 
25 single and 
multiple motorized 
automatic rivet 
setters. 


AIR-PO WERED 
RIVETING catalog 
contains description 
and specifications 
of 8 single and 
multiple riveters— 
also rivet setters 
designed for 
automated 
operation. 





Why not let Chicago Rivet Fasten- 
ing Engineers tell you which system 
is best for you. No obligation. 


MOTORIZED 

Line includes automatic single, multi- 
ple and automated setters. 
AIR-POWERED 

Line includes automatic single, multi- 
ple and automated setters. 


Chicago vet 
& MACHINE CO. 
961 So. 25th Ave., Bellwood, lil. 


(Chicago Suburb) Branch Factory: 
Tyrone, Pa. 
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Resuscitator Requires Variety of Rubber 


E. J. Stefanides, Central States Editor 


The design of a new device for use in the 
professional and industrial administering 
of artificial respiration presented signifi- 
cant problems in material selection. It 
was important to obtain the desired op- 
erating characteristics at the minimum 
cost. 

The device itself was designed to accom- 
plish two specific objectives: (1) to pro- 
vide a device which eliminates the ob- 
vious hygienic objections to the mouth- 
to-mouth method of artificial respiration 
and (2) to provide a modification of the 
mouth-to-mouth method which increases 
its efficiency and eliminates the physical 
hazards to both operator and patient. 

The first requirement was met by using 
a face mask attached to the Seeler M/M 
valve and equipped with an extension 
breather hose and mouth-piece for the 
operator. This not only eliminates the 
objectionable mouth contact, but also 
provides a valving action which vents the 
patient’s exhalation. 

The chief danger to the patient, over- 


inflation of the lungs, is eliminated by a 
spring-loaded relief valve. This valve is 
set to open at a pressure of 24 mm of 
mercury (13 inches of water). 

Hyperventilation of the operator is 
eliminated by a rebreathing system which 
maintains the operator’s carbon-dioxide 
balance. The rebreathing system is based 
on mixing a fixed volume, (approximate- 
ly 300 cc) of the operator’s exhaled air 
with the fresh incoming air. The high 
carbon-dioxide content of this used air 
prevents lowering of the carbon-dioxide 
content of the operator’s blood stream. 
This system also causes the first 300 cc of 
the flow entering the patient’s lungs to 
be fresh unused air with its full normal 
content of 21 percent oxygen. 

The resuscitation mask kit is supplied 
with the usual aspirator, catheter and air- 
way accessories. It also can be supplied 
with an oxygen tank and demand valve 
for administration of oxygen. 

The materials used in this device in- 
clude several different rubber compounds 


Wire-reinforced vinyl 


mouthpiece 


RESUSCITATOR valve body parts, relief valve 
and mouthpiece insert are molded of high-im- 
pact, high temperature polystyrene for rigidity 
and strength. Mask is surrounded by neoprene 
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latex cushion filled with sponge rubber. Sponge 
makes cushion self-inflating when auxiliary valve 
is opened. Relief valve spring is stainless steel. 


1961 





and Plastic Materials 


tim 


Breathing tube 


lahalotion valve 


Relief valve 


Face mask 





Inhol ation 
v flopper 














(silicone rubber) 


: ol le 


Relief valve Cosdlen B—A 

















SEELER M/M VALVE ACTION. As operator exhales, 
valve diaphragm moves down to close exhaust vent and 
open passage to face mask. Diaphragm is about 0.010 inch 
thick and is perforated to reduce flow resistance. When 
operator inhales, valve diaphragm moves up and closes 
passage from patient to breathing tube and operator. Fresh 
air for operator enters through inhalation valve and mixes 
with 300 cc of operator’s exhaled air in breathing tube 
(high in carbon-dioxide). Relief valve opens at 24 mm 
mercury pressure, preventing overinflation of patient’s 
lungs. 


and a number of different plastics. Besides the 
special properties required of the individual parts, 
all the details were required to be of rugged con- 
struction and capable of resisting corrosion under 
normal operating and storage conditions. 

The configuration of the M/M valve was con- 
ceived by Henry W. Seeler of the Aero Medical 
Laboratory of Wright Patterson AFB, Ohio. The 
commercial model was designed and is manufac- 
tured by the Medical and Hospital Dept. of Globe 
Industries, Inc., Dayton, Ohio. 





HIGH STRENGTH 








CHEMICAL 
RESISTANCE 


ABRASION 
RESISTANCE 


LOW 
VOLUME COST 


Escon 


POLYPROPYLENE 


GIVES YOU A BALANCED COMBINATION OF PROPERTIES... 


When you take all the facts into And, Enjay has complete commer- to Enjay at 15 W. 51st Street, 
consideration, you’ll discover that cial fabrication equipment to help New York 19, New York. 
Escon polypropylene givesyouunu- solve your processing problems. 

sually high performance at low cost. For technical assistance, write 








EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY PLASTICS 
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Shear and Moment Coefficients for Continuous Beams 


§. Warren Kaye, Raytheon Co., Bedford, Mass. 
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Bending moment at any point along a beam or 
shaft supported at more than two points and sub- 
jected to uniform loading is usually difficult to 
determine. 

This article presents an illustrative diagram show- 
ing values of shear and moment coefficients for a 
continuous beam of equal spans subjected to uni- 
form loading for beams up to five equal spans. The 
illustrative problem shown below makes use of the 
three moment equation and derives shear and mo- 
ment coefficients for the five equal span condition. 
Problem: 

Draw the shear and moment diagrams for a con- 
tinuous beam of five spans each of length L, sub- 
jected to a load w per unit length over the entire 
beam. Also find maximum fiber unit stress. 
Solution: 

(a) By use of the theorem of three moments, find 
the negative bending moment over all sup- 
ports. 

(b) Find the reactions of the supports from the 
negative moments over the supports. All ex- 
ternal forces acting on the beam then will 
be known. 

(c) Find the vertical shears at various sections, 
and draw the shear diagram. 

(d) Find the bending moments at various sec- 
tions, and draw the moment diagram. 

The empirical formula for the three moment 

equation reduces to: 
M, + 4M, + M, = —1/2 wL? 

In accordance with the theorem of three mo- 
ments, the following equations may be written: 
Solution Part (a): 

(1) M, + 4M, + M, = —1/2 wL’? 

(2) M, + 4M, + M, = —1/2 wL? 

(3) M, + 4M, + M, 12 wL? 

(4) M, + 4M, + M, /2 wL? 


Because there are no end restraints, M, — M, 


— 0, and by symmetry, M, = M, and M, = M,. 
Combining Equations (1) and (2) and substitut- 
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Then R, = 











Re 


ing from conditions teads to Equations (5) and (6). 
(5) 0 + 4M, + M, = -—1/2 wL? 
(6) M, + 5M, = — \% wL? 
Multiply (6) by 4 
Equation (6) now becomes: 
4M, + 20M, = —2 wL? 
Subtract (6) from (5) 
(5) 4M, + M,; = —1/2 wL? 
(6) —4M, — 20M, = +2 wlL? 





— 19M, 3/2 wL? 
M, = —3/38wL? — M, 
Substituting in (5) and solving for M, 
4M, = —1/2wL? — M, 
= (—1/2— (—3/38)) wL? 
= ((—19 + 3) /38) * wlL? 
M, = ((—16/38) /4) wL? 
= —2/19 wL? = M, 
(wey = MM, 0 
M, = M, = —2/19 wL?, and 
M, = M, = —3/38 wL? 
Solution Part (b): 

The bending moment M, at a section over the 
second support R, was found to be equal to —2/19 
wL?, but the bending moment at any section is the 
algebraic sum of the moments of the forces to the 
left of that section. Therefore: 

(R,) (L) — wL(L/2) = 
Solving for R, 
R, = (—2/19 + 1/2) wL = +15/38 wL 
= R, by symmetry. 
Similarly solving for R, 
R, = (—3/38 —30/38 + 76/38) wL 
= +43/38 wL 
= R, by symmetry. 
Similarly solving for R, 

R, + Rg = (15/38 + 43/38)(2) = 5 wL 

R, + R, = ( (190—116) /38)wL = 74/38 wL 
Since R, = 
+ 37/38 wL 


R, 
R, = 
R, 15/38 wL, 


R, me ae 


New Rotac 
MIDGET Rotary 
Torque Actuator 


Use it to lift, lower, turn, rotate, index, clamp, transfer, 
toggle, press, load, unload, oscillate or turnover. 


Mount it vertically, horizontally, or at any angle. 


Rotate or oscillate it in any arc to 270° with either keyed 
shaft or body rotating. 


Power it with air, oil or fire-resistant fluids. 


Control it with simple valving for starting, stopping, slowing- 
down or speeding-up. 


Apply it wherever you need instant torque and controlled 
rotary power. Current uses include: instrument and com- 
puter designs, small parts handling, remote control of 
valves and switches, and other light applications. 


Count on it to measure-up to your needs. New Midget Rotac 
is only 2” x 2” x 2", weighs just 12 ounces (single vane 
model), with torque ratings up to 80 inch-pounds at 300 
psi input (double vane model). 


Examine its design by sending today for free design data 
book—gives engineering data, power ratings, mounting 
details. Or call your Rotac Representative for details. 


EX-CELL-O 


"Gy AXCELD 


Greenville Plant, $45 E. Sater Street - Greenville, Ohio 


PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES « CUTTING TOOLS 
RAILROAD PINS AND BUSHINGS «+ DRILL JIG BUSHINGS JIG AND FIXTURE 
COMPONENTS « TORQUE ACTUATORS e« CONTOUR PROJECTORS GAGES 
AND GAGING EQUIPMENT ¢« GRANITE SURFACE PLATES « COMPUTER PRODUCTS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS «+ ATOMIC ENERGY 
EQUIPMENT « DAIRY AND OTHER PACKAGING EQUIPMENT 
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Why Lovejoy Vari-Speed Equipment Drives 
This Precision Processing Machine 


wn s the “Dominion Minor” ST ee rs ee PPO Ooo 
ane re p ‘ 4 *¢ w Pounds per unit length 555 
this grain processing machine* is , PRLS Serer crereT 2S rrr eeteNe 
a multi-cylinder unit which scalps, 7 L . 
aspirates and makes five clean cut R3 Rs 


separations on all types of grain. 























! : Sh 
Lovejoy Vari-Speed components ear curve 


used are: 
No. 3050 5-hp. Variable Speed Pulley 
No. 720-18 Belt and Bia 


No. 18 Drive Sheave 38 
No. 303-C Motor Base 15 
38 
wh 


225 
2888 


133 wi? 
2888 











wl 















































Moment curve 2 

















«+e for accuracy and great flexibility 


“Cleaning and grading grain for seed is an exacting process 
which requires a machine of great accuracy and flexibility,” the 
manufacturer reports. ““To assure maximum accuracy and flexi- 
bility we use Lovejoy Vari-Speed Components on our new multi- 
cylinder machine.” 








eee for quality, service and price 


We also chose Lovejoy Vari-Speed Components because of quality, 
service and price. Our new machine has stood the test of heavy 
duty field service with no problems whatsoever.” a ee a eS 
Lovejoy’s full line of vari-speed equipment in- 3 10 7 10 9 10 1 10 ‘ 
cludes variable speed pulleys, variable speed trans- ~ — —_— = 
missions and bases for all NEMA frame sizes. take ¢ [is ia 1 i3 is 


w 





os 


Number of equal spans 





28 28 28 
17 


17 
Why not request recommendations for your appli- } 3 | 2B 8) 3 | 2B 
cation? Ask for catalog 61-B for general informa- 


: ; : : | Negative moments 

tion. Also ask for literature on flexible couplings, 3 | a ES eas Gad 

universal joints and shaft mounted gear reducers. ER | my = y 0 
Name of manufacturer on request J Is Be Js i 19 AIS 20 A 23 45 
38 | 38 


ye 
LOVEJOY FLEXIBLE COUPLING CO. 


38 | 38 28 | 38 38 | 38 38 
4812 WEST LAKE STREET CHICAGO 44, ILLINOIS 





5 
0 


The diagram above gives values of coefficients from which the negative moments over the supports 
and the vertical shears at either side of each support may be found for continuous beams resting on 
supports on the same level having equal spans with a constant uniform load. 
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Continuous Beams... Conf. 


R, R, + 43/38 wL, and 
Me SR + 37/38 wL 
Solution Part (c): 
The vertical shear at any section in the first 
span at the distance x from the left support is: 
Me — WK 15/38 wL — wx 
Therefore the vertical shear is zero when x 
(15/38) (L) and the maximum moment occurs 
at this section. 
The shear just to the left of support R, is: 
V.. = R, — wh = 15/38 wL — wL 
—= — 23/38 wL 
The shear just to the right of support R, is: 
V, =< R, + R, wL = 15/38 wL 
+. 43/388 wL — wL = + 20/38 wL 
The shear to the left of support R, is: 
V_, = V. — wL = (20/38 — 38/38) wL 
= — 18/38 wL 
The shear to the right of support R, is: 
V, = R, +R, +R, —2 wh = ( (15 + 48 
+ 37 — 76) /38) wL = 19/38 wL 
By symmetry V, = V, = 15/38 wL 
Vv, V,= — 23/38-wL 
1, = — 18/38 wL 
= + 20/38 wL 
‘ = + 19/38 wL 
Solution Part (d): 
The bending moment at any section in the first 


span is M, = R,x — wx?/2 and the maximum 
1 


moment occurs when x = 15/38 L. Therefore, 
maximum positive moment 

= (15/38 wL) (15/38 L) —w/2 (15/38 L)? 

= 225/2888 wL? which is less than maximum 
negative moment, 2/19 wL?. 


-3 


2 
2 


The bending moment at any section in the | 


second span is M, = M, + V.x —l% wx? 
2 


= —2/19 wL? + 20/38 wLx — 4 wx? 
The moment is maximum when x = 20/38 L 
since this is the value that makes the shear in the 
second span equal to zero. Therefore, maximum 
positive moment 
= —2/19 wL? + (20/38 wL) (20/38 L) 
— Ym w(20/38 L)* = 96/2888 wL? 
which is less than maximum negative moment, 
3/38 wL*. 
Similarly, M, = M, + V3x —\% wx? 
3 


Where x = 19/38 L 
M, = —3/38 wL? + (19/38) (19/38) wL? 
8 


— Yo w(19/38 L)? = 1838/2888 wL? 


The greatest bending moment that the beam is | 


subjected to is the negative moment at the second 


and fifth support, therefore, the maximum unit | 


stress in the beam is: 
§ = Mc/I = 2/19 wL? (c/I) 
For Free Reprints of the Above Article, 
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Design may be affected when 
springs must carry current. 


Good electrical conductivity or low electrical resist- 
ance of spring materials must be considered in rela- 
tion to working stresses. When springs must carry 
current with a minimum of heating, the copper base 
alloys offer the most logical choice for the spring 
material. But most of these alloys are relatively low 
in strength, and the elastic modulus is low also. 
Since both the strength and modulus affect the de- 
sign, conductivity and stress must be taken into con- 
sideration right at the start. 


This conflict between conductivity and strength may 
be better understood by referring to the bar chart. 
Here, the bars to the right of the vertical line show 
the approximate relative tensile strength while the 
bars to the left indicate relative electrical conduc- 
tivity of commonly used materials. 


Associated Spring Corporation 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. 
F. N. Manross and Sons Division, Bristol, Conn. 

Dunbar Brothers Division, Bristol, Conn. 

Wallace Barnes Steel Division, Bristol, Conn. 


Raymond Manufacturing Division, Corry, Penna. 
Ohio Division, Dayton, Ohio 

Cleveland Sales Office, Cleveland, Ohio 

Chicago Sales Office, Chicago 46, Ill. 


Requirements for good conductivity mean generous 
cross sections and low stresses which minimize the 
creep tendency of constantly stressed springs. 


A.S.C. research and experience is at your service in 
all fields of spring usage. Write for your copy of 
“Spring Design and Selection — in brief.’ 


General Offices: Bristol, Connecticut 


B-G-R Division, Plymouth and Ann Arbor, Mich. 
Gibson Division, Mattoon, lil. 

Milwaukee Division, Milwaukee, Wis. 

Seaboard Pacific Division, Gardena, Calif. 


Canadian Subsidiary: Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. Puerto Rican Subsidiary: Associated Spring of Puerto Rico, inc., Carolina, P.R. 
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CLAREED 


Sealed Contact 


Relays... 


for contamination-free 


operation... positive 
on-off switching 


CLAREED solves the vexing problem of 
contact contamination. Its sealed, gold- 
plated contacts operate indefinitely in an 
in-built ideal environment, give positive 
on-off switching for up to millions of 
cycles. It is a relay you can install and 
forget. 

This maintenance-free operation 
makes CLAREED sealed contact relays 
ideal components for such critical appli- 
cations as transistor drives, computers, 
data processing equipment and many 
other high-speed devices. 


CLAREED design is simplicity itself—a 
pair of magnetically operated contacts, hermetically 
sealed in an atmosphere of inert gas within a glass 
capsule. Compact size permits almost unheard-of 
flexibility of assembly and application. 


Typical space-saving 
Clareed Relay Assemblies 


CLAREED relay .consists 
of 12 switch capsules en- 
closed in a rectangular 
container and mounted 
on printed circuit board. 


Cylindrical can, containing 
CLAREED switch capsules 
which form core of common 
coil. Numerous variations 
to meet design needs. 











CLAREED relay module for 
printed circuits. Quick 





g. hig Pp t 
density. Sturdy steel case 
provides magnetic shield. 


If you use relays, it will pay you to know all about 
CLAREED relays...a new concept in relay design. To 
obtain Bulletin CPC-10, address: C. P. Clare & Co., 
3101 Pratt Bivd., Chicago 45, Illinois. In Canada: 
C. P. Clare Canada Limited, 840 Caledonia Road, 
Toronto 19, Ontario. Cable Address: CLARELAY. 


See Clareed Relays 

in working logic modules... 
No tubes, no transistors. 

IRE SHOW 

BOOTHS 2218 42220 


Cc. P. CLARE & CO. 


Relays and Related 
Contro/ Components 
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Spindle Speed of Machine Tools 


N. Sokolow, Professional Engineer, Newington, Conn. 


Spindle speeds should form a geometric progression. 
By arranging them in this manner, a designer sets 
a definite limit on the maximum difference (in per- 
cent) between optimum speed for the job and. speed 
available. The accompanying chart is useful in the 
early stage of design, when such questions as how 
many speeds (n), what range of speeds (Vinaxs Vmin) 
and what value of common ratio (r) must be deter- 
mined. 

At this point, it is worth remembering: (1) a good 
production machine tool will be built with r — 1.2 
to 1.45; (2) a machine tool for mass production will 
have provision for change gears and r = 1.1 to 1.2 
(the finer gradation will allow a choice of the best 
possible speed for the long run), and (3) better de- 


oe Os ee ee ++ 


nt — net 


ee ee Se 


sign results when n is a product of 2’s and 3’s. (Ex- 
ample: 18 — (2) (3) (3)). 
Example: 

It was calculated, after maximum and minimum 
size of work was established, that a spindle should 
deliver: 

Vinax = 1800 rpm and V,,;, = 40 rpm 
If r is assumed as 1.25, determine n. 


Solution: 

R = Vinax/Vmin = 1800/40 — 45. Entering chart 
at R = 45, project vertically to r = 1.25, thence 
horizontally to n & 18. Because this value is not 
exact, take r = 1.25 and n = 18 and readjust speeds 
accordingly. 


t 


SS ee 


Seas om: sninentiensill seus = 
i a 

i : 

no ate ee fp fern b 
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DESIGN DATA... 


Nomograms for Press Fits Using MoS» Lubricant 


Data Courtesy: Alpha Molykote Corp., Stamford, Conn. 


High-purity, fine-particle molybdenum 
disulfide (MoS,) is particularly notable 
for reducing friction and eliminating 
galling under extreme pressure and low- 
sliding velocity conditions. It is possible 
to use press fitting more widely and safe- 
ly than previously possible. Test results 
indicate that press fits may be designed 
on the basis of a coefficient of friction of 
0.05 for dry powder MoS, rubbed on 
mating surfaces before assembly, and a 


coefficient of 0.10 if paste form is used. 
Interferences may be as great as 0.002 
inch per inch of diameter. 

Testing also indicates that sleeve bear- 
ings may be press fitted with less danger 
of distortion, in some cases eliminating 
the necessity of finish machining after 
assembly. Holding power of press fits is, 
in many cases, sufficient to secure gears, 
sprockets, clutches, flywheels and cams 
without keys, set-screws, splines or flats. 





























Dimensions in inches 


On the basis of a minimum interference 
of 0.001 inch per inch of diameter, it has 
been found that most standard gears up 
to 6-inch pitch diameter, with standard 
bores, will maintain maximum permis- 
sible running loads before the fit on the 
shaft will slip. 

The nomograms may be used to deter- 
mine slipping torque from the dimen- 
sions of the fitting members (a, b, c and 
L), the interference (Ab), the modulus of 
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elasticity of mating materials (E,, and 
E,.) and coefficient of friction of the 
MoS, lubricant (.). The nomograms solve 
the equation: 


T= b/2 [ pL(10°) AbN] 
Where: 
N = A stress factor (psi/10*°) based on 
Timoshenko’s method of analyz- 


ing shrink fits in thick-walled cyl- 


inders. A function of the dimen 


14 WAYS T0 
CUT DOWN-TIME! 


fabric reinforced 


VEE-DAM PACKINGS * 


14 standard styles... 


plus custom compounds 
when necessary 


e Suitable for use with a wide variety of 
liquids and gases on heavy-duty in- 
dustrial equipment 

e Positive control of annular leakage at 
the joint 

e Eliminate need for solid rings 

e Effective sealing over a wide temp- 
erature range 

e Pressure is never a problem with a 
Linear Vee-Dam 

* The Vee-Dam design is patented 


— 
oe ee ee ee Se 
eo oe oes oe ee 
— 


SEND FOR special bul 


cal data on VEE 
Road an 


letin with detailed 


-DAM PACKINGS. 


techni d Levick St., 


Linear, Inc., State 
Philadelphia 35, Pa. 


ITI 


LINEAR. Inc, STATE ROAD & LEVICK ST. PHILA 35, PA 
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NOMOGRAM I 


EXCLUSIVE FEATURES 
make LCM<] Index say tne 


Drives Your Best Buy! 
= —$§$_ 4 


Fe 


r—0.80 


rb 


Cu alloys 


Reference line bc 


Fe (cast iron) 


Stress factor (psi/10®) 


Reference line ab 


Ratio a/b 


| Fe (cast iron) 


N 
Ratio b/c 


Fe (stainless) 


Fe (stainless) 
r Fe (c.r. steel) J 


Fe (c.r. steel) 




















NOMOGRAM II 
M=0.05 (dry Mo Sz - rubbed) 
=0.10 (Type - G Mo S, paste) 


@ Accuracy of index to 001” on 6” radius i 


2) Pre-loaded ‘cam followers—provide 
zero backlash 


—_ 
wm 


150,000 4a 
© EXCLUSIVE machine ground cam track 100,000 
for smoother jerk free operation 


Consistent accuracy within .001” 
from centerline to centerline in 
the input and output shafts 


50,000 


3S 


o) 


Here is the finest quality in index drives, com- 
petitively priced. The features are many includ- 
ing: hardened and machine ground tool steel 
cams, no floating centers, exclusive side plates Vari f si 4 stvi 
to establish pre-load, high speeds... PLUS _— Variety hg adi styles 
over 30 years of skilled industrial production 5 a ee eee 
behind every quality [c Md] Index Drive. one of [eM] right angle 
Illustrated drives. 
Parallel Drive 
(cam operated) COMPONENTS ARE AVAILABLE! 
We are currently supplying 
many firms with components 
for a machine of your 
own design... our 
specialized engineer- 
ing staff is available 
} to discuss and solve 
your problems. 


oO 
8 
Deo Se eT eee 


Interference (inches) 


N Stress factor (psi/10®) 
Reference line | 
Reference line 2 

S 
So 
8 
@ 
i 
L Length of press fit (inches) 
b (See Fig. 1) (inches) 


Slipping torque (Ib-inches) 


Ab 


COMMERCIAL CAM 
& MACHINE CoO. 


455 N. Artesian Ave @ Chicago 12, Ill 




















0.0002— ; 0.5— 
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Press Fits .. . Conf. 


sional ratios a/b and b/c and the moduli 
of elasticity of the mating materials E,, 
and E,,, N is found by use of Nomogram 
i: 

Example: 

Given a press fitting with dimensions of parts 
as shown in Fig. 1, determine the slipping torque. 
Solution: 

Ignoring shoulders, 

a/b = (2.003) /(2.225) = 0.900, and 

b/c = (2.225)/(3.000) = 0.742. 

Because both parts are of steel, scales marked 
Fe will be used. (If either part is copper or alu- 
minum alloy, use scales marked Cu-Al. Double 
scales result from variation in Poisson's ratio.) 

Using Nomogram I: 

(1) Align a/b = 0.902 with E,, = 29.5 (10°) 

and extend to reference line ab. 

(2) Align b/c = 0.742 with E,, = 29.5 (10°) 

and extend to reference line be. 
(3) Align intersections on reference lines and 
read N = 2.3. 

Using Nomogram II: 

(4) Align N = 2.3 with Ab = 0.002, inter- 
secting reference line 1. 

(5) Align this intersection with L = 1.25, in- 
tersecting reference line 2. 

(6) Align this intersection with b — 2.225, 
intersecting T scale. T — 1000 lb-in for 
p of 0.05 (dry MoS,, rubbed) or T = 2000 
Ib-in for » = 0.10 (MoS, paste, type G). 


RAM 
a/b NOMOG I 


r 


29.5 
(108) 

















L. 


NOMOGRAM IT 


600 SERIES 


THE FORGEABLE BEARING ALLOYS THAT 
STAND UP ON THE REALLY TOUGH JOBS! 





| 600 ALLOY RATCHET AND DRIVE GEAR BEARING 


TAKES THE TERRIFIC POUNDING OF A 
HIGH POWERED CHAIN SAW 


Professional woodcutters give chain saws a rough time for 
hours on end, all year round, and these rugged saws must be 
built to take punishment. With chain speeds up to 3000 feet 
per minute, the ratchet and drive gear bearings, for example, 
must have a very high strength, hardness and good resistance 
to wear with minimum lubrication. That's why 600 Series 
Alloy was specified for both parts . . . the ratchet is a forging 
and the bearing was produced from 600 Series rod. 


Aj 600 ALLOY NOSE BEARING WITHSTANDS 


THE PUNISHING SHOCK LOADS OF AN 
IMPACT WRENCH 


This heavy-duty impact wrench takes the rigorous 
punishment of hard industrial use right on the nose... 
and right on the 600 Series nose bearing. This bearing was 
especially chosen by the manufacturer because of its ability 
to absorb a range of 1600 to 1800 impacts per minute at a 
torque of from 0 to 250 foot pounds. By specifying 600 bearing 
alloy, the manufacturer gets superior performance from his 
finished product. 





MUELLER BRASS CO. SPECIALIZES IN ALLOYS FOR DIFFICULT APPLICATIONS 


0.002 
me The alloys available from the Mueller Brass Co. range from those having high 
For complete engineering data, write hardness and wear properties, to alloys that must possess excellent electrical 
today for Special Alloys Kit No. 13. conductivity, and ones that must have free-machining properties. Let our 
— engineers help you select the alloy best suited to your exact application. 


aoe 


2.3 























| BME MUELLER BRASS CO. Port HURON 23, MICHIGAN 
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Surface Area of Paraboloids 


Richard Wadler, Mechanical Engineer, Raytheon Co., Bedford, Mass. 


This nomogram solves for surface areas of parab- Example: . 
oloids of various diameters and f/D ratios. Find the surface area of a 12-inch paraboloid 
Where: with an f/D ratio of 0.2. 

A = surface area, sq in or sq ft Solution: 


f = focal length, inches or ft Align £/D = 0.2 with D = 12 and read A = 150 
D = diameter, inches or ft sq in. 


"WEVE NEVER 
BELEN ese 


STUMPED ONA , 1.00 oe 
UVJOINT 6,000 —4 4 








APPLICATION” 


BROTHERS 


Blood Brothers has solved more complex universal 
joint problems than any other manufacturer! Our 
experienced engineers have designed dependable, spe- 
cialized units for a wide variety of applications from 
giant rolling mills to power lawn mowers .. . efficient 
universal joints from a mammoth 162,000 inch 
pounds torque capacity to 350 inch pounds. 

If you manufacture a product needing a universal 
joint it will pay you to contact Blood Brothers. Our 
facilities and know-how will build universal joints to 
your specifications and to the highest quality. For 
additional information, write today for your free 
booklet giving specific data on Blood Brothers Uni- 
versal Joints. 


CORPORATION NOkRO By 


| ROCKWELL-STAND 











Focus point 3,000— 
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DESIGN DATA... 


Liquid Flow Rate 
Conversion Nomogram 


D. J. Lapera, Design Engineer, 
Marotta Valve Corp., Boonton, N. J. 


When a hydraulic unit such as a valve or pump 
must be flow tested, it is often convenient to 
determine the equivalent water flow rate (at the 
same pressure drop) to permit the more economi- 
cal testing of the unit with water in place of 
hydraulic oil. On the other hand, if the unit 
already has been water flow tested, a conversion 
to flow of any other liquid may be determined 
with little effort. 
The nomogram solves the equations: 


— Q, \Sg,/ and 


w= W, VSg 


Where: 
Q = volume flow, gpm or gps 
Q, = volume water flow, gpm or gps 
w 


weight flow, lb/sec or lb/min 
Wy water weight flow, lb/sec or Ib/min 
Sg specific gravity = p/pw 

density, Ib/cu ft. 

Example 1: 

What would be the water flow equivalent of a 
10-gpm hydraulic oil flow (Specific Gravity 0.9)? 
Solution: 

Align Specific Gravity (Volume Flow) = 0.9 
with Conversion Flow Rate = 10 and extend 
to intersect Water Flow Rate = 9.5 gpm. 
Example 2: 

If a valve has a water flow curve that shows 
a flow of 5.3 lb/min of water at a certain pres- 
sure drop, what is the amount of fuel (Specific 
Gravity = 0.9) that this valve will pass at this 
same pressure drop? 

Solution: 

Align Specific Gravity (Weight Flow) = 0.9 
with Water Flow = 5.3, intersecting Conversion 
Flow Rate and read 5.0 lb/min. This then is the 
amount of fuel that the valve will pass. 

NOTE: (1) Units of the equivalent water flow 
rate are determined by the units of 
the known flow and vice versa. 

(2) It is imperative to use the proper 
Specific.Gravity scales since volume 
flow is inversely proportional to the 
square root of specific gravity while 
weight flow is directly proportional 
to the square root of specific gravity. 





GASKETS 
in Design 
Engineering 


New, ultra-thin Garlock GUARDIAN* Gaskets solve the problem of high-temperature, 
limited-space sealing on missile and aircraft exhaust systems, turbines, other equipment. 


At last—a spiral-wound gasket no thicker 
than a wedding ring! Ideal for limited 
space or light flange applications, this 
new Garlock GUARDIAN Spiral-Wound 
Gasket is available in thicknesses as 
thin as 4.6” in gaskets up to 6” I.D., 
maximum flange width %”. 


Controlled density affords more positive 
seal. During manufacture of the new 
“wedding ring’”’ GUARDIAN Gasket, the 
proper selected thickness of filler ma- 
terial and preformed metal, the num- 
ber of laminations of filler and metal, 
and the correct tension of filler and 
metal while being formed into a 
gasket are the factors engineered to 
achieve proper gasket density. By con- 
trolling and varying these factors, 
Garlock is able to match the density to 
the pressure range. This built-in qual- 
ity is constantly checked by a Bald- 
win-Lima-Hamilton compression-test- 
ing machine, thereby assuring perfect 
sealing regardless of different pres- 
sures and different bolt-load require- 
ments. 


High-temperature, high-strength construc- 
tion. This new Garlock “‘wedding ring” 
GUARDIAN Gasket operates effectively 
at temperatures as high as + 1900°F 
and pressures to 2500 p.s.i. or more. It 
is an excellent gasket where recycling 
temperatures are encountered. In the 
700°F to 1200°F range, Garlock uses 
a compressed asbestos filler with stain- 
less steel plies; in the 1200°F to 
1900°F range, a ceramic filler is used 
with several different types of metal 
plies, depending on customer prefer- 
ence. The ceramic is non-flammable, 
completely inorganic, and an outstand- 
ing chemical insulator. It resists mold, 
mildew, and aging, thereby allowing 
indefinite shelf life. 


Where service is severe and space at a 
premium, use new Garlock “wedding 
ring’ GUARDIAN Gaskets. They may be 
the answer to your sealing problems. 
Find out more from your Garlock repre- 
sentative. Call him at the nearest of the 
26 Garlock sales offices and warehouses 
throughout the U. S. and Canada. Or 
write Garlock Inc.. Palmyra, N. Y. 


GA RLO CC K 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket Co. 


Order from the Garlock 2,000...two thou- 
sand different styles of Packings, Gas- 
kets, Seals, Molded and Extruded Rub- 
ber, Plastic Products. 


*Registered Trademark 


Circle 147 on Reader-Service Card for more information 


DESIGN NEWS—MARCH 13, 1961 





me 4241 ¢7.\ & 
CAVITY 


.250P1A-4 .ccoos J, ke - ,0625 + 0005 
156 DIA-+ .o005 +! | 156 + 0005 
062A. coos LL | — 1875 4.0005 


T.1.R. .0005 -281 + .00O0S 
= Y 


| .875 + .001 


i 


UNBELIEVABLY CLOSE TOLERANCES 


on graphite jigs and fixtures 
... but Speer can hold them! 





Here are a few examples— 

Concentricity of drill holes to .0OOS T.!.R. 
Drilled holes as smali as .0O5 held to + .0OOsS 
Depth of holes held to + .0O005 

Obiong or “pork-chop” type cavities—iength and 
width held to + .OO1, depth held to + .0005 


Combine Speer’s superb machining skill with the wonders of Speer 
Graphite itself and you have the perfect solution to many high-temperature 
problems. Graphite actually gets stronger as it gets hotter . . . does not 
warp... will not split or break down under severe thermal shock. It is 
chemically inert and is not wet by molten metal or glass. Speer Graphite 
is the ideal material for many high-heat applications, such as transistor 
jigs, fusing positioners, honeycomb jigs, furnace fixtures, brazing jigs, 
glass-to-metal seals. 

BRING YOUR PROBLEMS TO SPEER! Years of experience in solving 
tough high-temperature forming and positioning problems with graphite, 
plus Speer’s unusual fabricating skill, provide hundreds of answers for the 
aircraft, electronics and powdered metals industries. 

To obtain full information on Speer Graphite and Speer machining 
facilities in relation to your specific requirements, send us your de- 
tailed blueprints. Your inquiry will receive prompt attention. 


OPE 


CARBON PRODUCTS DIVISION 
ST. MARYS, PENNSYLVANIA 


Products of the Carbon Products Division include: 


Brushes for Motors & Generators « Carbon & Graphite Specialties « Electronic Tube Anodes « Flash- 
light & Battery Carbons «+ Plates & Rods + Rocket & Missile Components + Ultra Pure Graphite 
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Conversion flow rate (volume and weight) 





EXAMPLE 1 








volume flow 


Specific gravity 


EXAMPLE 2 


weight flow 


Specific gravity 
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NEW LITHRATURE 


Mil-Spec Catalog 451 


Carries references on over 450 speci 
fications, and has been found in 
dispensable by many users of spec 
ification products in the fields of 
lubrication, hydraulics, corrosion 
prevention and similar specialized 
areas. The list gives military speci 
fication equivalent for approxi 
mately 300 Aeronautical (AN-), 
Air Force, Army, Navy, SAE and 
Aerospace manufacturers specifi 
cations. Also available by special 
request is a list of 99 NATO sym 
bols and the equivalent U. 
ifications. Bray Oil Co., 3344 Med 


ford St., Los Angeles 63, Calif. 


S. spec 


Space-Age Silicones 452 
Entitled “Silicones for the Space 
Age”, this, 16-page brochure is il- 
lustrated with photos and charts 
to enable the user to quickly decide 
what silicone compound will fit his 
applications. Also included is com- 
parative data pertaining to silicones 
and other compounds as high-tem- 
perature insulating materials. The 
brochure covers silicone dielectric 
and lubricating greases, silicone 
high-temperature paint additives 
and masonry water repellents. Sili 
cone Products Dept. of General 
Electric Co., Waterford, N.Y. 


Thermal Insulation 453 
Thermal insulations for all types of 
commercial and industrial require 
ments, in applications ranging from 

100 to 3000F, are described in a 
newly revised 64-page catalog. En- 
titled “Insulation Product Infor- 
mation”, IN-244A contains 6 com- 
plete sections, each devoted to a 
specialized group of insulations. 
Information on each product con- 
sists of an application photo, de- 
scription, available forms or types, 
advantages to users and detailed 
specification data, including com- 
pliance with government specifica- 
tions and ASTM standards. Type 
of insulation and its temperature 
limit are prominently displayed for 
each product, to facilitate rapid lo 
cation of pertinent data. Johns 
Manville Sales Corp., 22 E. 40th 
St., New York 16, N. Y. 
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Plastics AGMA Standards Index 455 
Comparison Chart 454 

This is the 1961 American Gear Manufacturers 
Comparisons of the major properties offered by Association listing for all standards in the gear 
nine plastics are summarized in graphic form in manufacturing field. AGMA Standards Dept., | 
a 12-page report on cost and performance. Com Thomas Circle N.W., Washington 5, D.C. 
parison graphs are employed to demonstrate 
performance of Cycolac GS, nylon, acetal resin, 
cellulose acetate butyrate, cellulose acetate, mod 


Tube Replacement 
Guide 


ified acrylic, polypropylene, linear polyethylene 
and high-impact styrene. Six separate graphs 456 
compare the plastics for overall performance in 
these vital areas: cost, measured in cubic inches Contains complete up-to-date listings for a wide 
per dollar; heat deflection at 264 psi; impact variety of industrial tubes, including backward 
strength at room temperature; impact at low wave oscillators, counter tubes, gas switching 
temperature; tensile modulus or rigidity; and tubes, klystrons, magnetrons, strobotrons, thy- 
hardness. A seventh, cumulative properties com- ratrons, trigger tubes and traveling wave tubes. 
parison chart, reveals the total performance Code symbols for more than 35 industrial tube 
value for each of the nine plastics. Borg-Warner manufacturers are listed in concise, easy-to-read 
Corp., Marbon Chemical Div., Dept. C-2, Box 


68, Washington, W. Va 


tabular form. Sylvania Electric Products, Inc., 
1100 Main St., Buffalo 9, N. Y. 


NOW, Reliable, accurate 
overload protection regardless 
(0) a = 8 72 Mio) a © ©) BD) 


= W 


AMBIENT 
COMPENSATED 


OVERLOAD RELAYS 
with Balancing Bi-Metal” 
exclusive with 


ARROW-HART 





DESIGN NEWS—MARCH 


Silicones 457 
A comprehensive booklet on silicones contains 
the most recent and advanced information on 
these important man-made chemicals. Graphi 
cally illustrated with photographs, charts and 
graphs, the booklet goes into detail about what 
silicones are, describes their manifold uses for 
consumer and industrial products, and suggests 
ways in which they can be adapted to a host 
of new applications by the design engineer or 
product development manager. Of special signif- 
icance is the series of charts covering properties 
and features of silicone fluids, resins, rubber 
compounds, water repellents, anti-foams and 
emulsions, and their adaptability for use by the 
aviation, automotive, chemical, electronic, rub 
ber, paint, paper, textile, glass, metal-working 
and other industries. Union Carbide Corp., Sili- 
cones Div., 270 Park Ave., New York 17, N. Y. 





For All Arrow-Hart 
“RA” Magnetic Starters 


Nema Sizes 0 through 5 


tdi 3.96.3 





Synchro and Resolver 
Manual 458 
This 27-page illustrated technical discussion of 
the electrical characteristics of synchros and re 
solvers describes in detail applications and sig 
nificance of such parameters as electrical error, 
electrical zero, fundamental null, total null, 
transformation ratio and phase shift. Methods of 
measurement and basic specifications for test 
equipment are also included. Theta Instrument 
Corp., 520 Victor St., Saddle Brook, N. J. 


Strain Gage Recording 459 
\ 4-page application note describing the use of 
“Autograf X-Y” recorders in strain gage record 
ing. The note, AN-103, describes typical strain 


gage circuits, and presents a detailed description 
of three general methods of coupling strain 
gages to recorders. These include direct meas 
urement of bridge output voltage, common d- 
power supply for bridge and recorder, and a-c 
strain gage excitation. F. L. Moseley Co., 409 N. 


Fair Oaks Ave., Pasadena, Calif 


Low-Voltage 
Switchgear 460 
Publication GED-4269, 6 pages, describes in de 
tail the reliability, safety and convenience fea 
tures of Center Unit Substation with Power 
master Type AKD-5 low-voltage switchgear. The 
literature includes 4-color photographs and an 
isometric view of the complete compartmenta 
tion of the Type AKD-5 low-voltage switch 


gear. General Electric Co., Schenectady 5, N. Y 


To 


ture 


obtain copies of numbered litera- 


circle appropriate number on 


Reader-Service card. 


Analog Computer 461 


A 20-page brochure describing the model 231R, 
100-amplifier, general-purpose analog computer 
It describes in detail the basic system, the “build- 
ing block’ design which allows easy expansion 
and the many automatic features designed for 
this computer. Also included is a digest of avail 
able readout equipment and a 15 by 19-inch 
full-color reproduction of the new pre-patch 
panel. Electronic Associates, Inc., Long Branch, 
Ni3; 


Pipe/Tube Measurements 462 
This 16-page bulletin, No. 631, supplies standard 
methods of measurements for pipe, tubing and 
hose, discussing similarities and differences in- 


volved. Aeroquip Corp., Jackson, Mich 
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MOTOR CONTROLS 


operate equally well with either quick-trip or reg- 








ular types. The switching mechanism itself em- 


ploys the same positive snap-action featured in all 
A-H Overload Relays. Calibrating screw permits 

















precise adjustment at the factory and needs no 


further adjustment. Available in ratings from 25 
to 300 amperes, continuous current, these new 














Here for the first time is a compact, dependable 
overload relay that compensates for both heat and 


Ambient Compensated Relays can be supplied 
with all sizes of Arrow-Hart ‘“‘RA’”’ Magnetic 
Starters . . . or as individual units for use as sepa- 
rately mounted relays. 


FOR COMPLETE INFORMATION AND 
ENGINEERING DATA .. . write now to The 


cold. As shown here, the balancing or compensat- 


ing bi-metal and the working bi-metal are identi- 
cal in size and construction and are joined by a 
coupling bar. As the ambient temperature rises 
above or falls below 72°F, the balancing bi-metal 
operates through the coupling bar to maintain the 
same tripping time over a temperature range from 
—20°F to +165°F. Compensating action is fully 
automatic. Relays use standard A-H Heaters and 


Arrow-Hart & Hegeman Electric Company, Dept. 
DN, 103 Hawthorn St., Hartford 6, Conn. 


arrow @) HART 


Leualety sine 1890 


Motor Controls « Wiring Devices « Appliance Switches + Enclosed Switches 





Circle 149 on Reader-Service Card for more information 


DESIGN NEWS—MARCH 


ie 


1961 


Tool Component 
Applications 463 
Prepared to give the designer and 
engineer a clearer concept of stand 
ardized tool components and _ theit 
varied applications. Case histories, 
citing specific examples, cover their 
use as standard parts for jigs, fix- 
tures, tools and dies. Fully illus- 
trated, the 24-page booklet points 
up the advantages and the savings 
effected in design and machine shop 
time, by the use of these standard- 
ized tool components. PIC Design 
Corp., 477 Atlantic Ave., East Rock- 
away, L. I., N. Y. 


Wiring Devices 464 
This is an up-dated 1961 index and 
price-list catalog, listing all electri- 
cal wiring components needed to 
fulfill the complete wiring installa- 
tion. Pass & Seymour, Inc., Syracuse 
ewe 


Subminiature 
RF Connectors 465 
Describes adaptors, BNC and TNC 
plugs. This 12-page catalog of fast 
assembly “ConheX” subminiature 
RF connectors for RG and other co- 
axial cables also includes a nation- 
wide listing of distributors. Sealectro 
Corp., 139 Hoyt St., Mamaroneck, 
N. Y. 


Cathode Ray Tubes 466 
An 8-page booklet on industrial and 
military cathode ray tubes. En- 
titled “Bonded Shield”, it high- 
lights design and performance ad- 
vantages of the latest industrial and 
military cathode ray tubes in which 
a safety panel is laminated to the 
faceplate. The booklet lists typical 
tubes ranging from 5 to 24 inches. 
Permanent calibrated reference 
scales, completely protected from 
abrasion, dimensional information, 
and tubes with special anti-reflec- 
tion properties are also described. 
Sylvania Electric Products Inc., 1100 
Main St., Buffalo 9, N. Y. 





WF-8A... 
Newest Model 

in FASTAX Family 
of 28 High Speed 
Cameras! 


© Pushbutton speed selection. 
© Rotating prism and high efficiency co-axial drum shutter. 
. ome acceleration; flat speed curve within - 4% 
selected rate. 
© Three optically projected Fiducial Markers. 
© 4007 daylight ie, standard 35mm film; 
negative or positive perforations. 
© Thru-the-lens viewfinder . . . boresight available 
for metric work 
© 5%” f/3.5 standard lens. Others available. 





You get truly superb resolution—blur-free pic- _ pletely self-contained. Just load up and shoot 
tures at highest speeds—with the WF-8A 35mm _ at any of 8 speeds from 200 to 2000 p/p/s. You’ll 
Full Frame Metric High Speed Camera see more detail on the film than ever before . . . 


. ic 
And so easy to use! No changing of motors and in full frame sisel 


gears for different speeds, because unit is com- 


Other Models of FASZAX High Speed Motion Picture Cameras 


16mm CAMERAS 

WF-3— 100’ Motion Picture 

WF-3T — 100’ Motion Picture 

WF-4 400’ Motion Picture 

WF-4T—400’ Motion Picture 

WF-4$—400° Motion Picture 
Stop-start 

WF-4ST—400’ Motion Picture 
Stop-start 

WEF-6— 100’ Oscillo-Streak 

WF-14-400° Combined Motion 
Picture-Oscillo-Streak 


WF-14T—400’ Combined Motion 
Picture-Oscillo-Streak 

WE-14$ 400’ Combined Motion 
Picture-Oscillo-Streak Stop-start 

WE-14ST 400’ Combined Motion 
Picture-Oscillo-Streak Stop-start 

WE-17—100’ Combined Motion 
Picture-Oscillo-Streak 

WF-17T— 100° Combined Motion 
Picture-Oscillo-Streak 

WF-22S— 400’ Oscillo-Streak, 
Stop-start 

WF-23—400’ Oscillo-Streak 


35mm CAMERAS 
WF-5—100’ Motion Picture, 1% Frame 
WF-7—100’ Oscillo-Streak, 42 Frame 
WF-8—500’ Motion Picture 
WF-8A—400’ Motion Picture 
Metric Camera 
WF-9— 100’ Combined Motion 
Picture-Oscillo-Streak 
WF-10—400’ Oscillo-Streak, 4) Frame 
WF-18A—400’ Oscillo-Streak 
Version WF-8A 


8mm CAMERAS 

WF-1— 100" Motion Picture 

WF.2-400’ Motion Picture 

WF-2S -400° Motion Picture 
Stop-start 

WF-15--400’ Combined Motion 
Picture-Oscillo-Streak 

WE-15$—400’ Combined Motion 
Picture-Oscillo-Streak Stop-start 

WF-21-100’ Combined Motion 
Picture-Osciilo-Streak 


“T" Series—increased resoiution, 
stopping action, frame height 


ACCESSORIES . . . A complete High Speed Motion Picture taking laboratory is available 


S—Stop-start 


FASTAX GOOSE CONTROL UNIT 


The control unit consists of a 
variable AC transformer capable 
of outputs up to 280 volts which 
permits maximum operating 
speeds. In addition, a set of elec- 
trical timers make possible syn- 
chronization between the camera 
and event being photographed. 


HIGH INTENSITY XENON LAMP 
with Control Console. Portable, 
rugged, highly efficient. Operates 
from low voltage DC supply . . . 
has high percentage of light col- 
lection, and color is exactly com- 
parable to daylight. Pictures can 
be taken as fast as 16,000 pps on 
color film ASA8 





LITERATURE 


Transistors 467 
(his publication gives electrical 
specifications and dimensional 
drawings along with a brief note 
on operating characteristics of 
t-layer diodes. Shockley Transistor 
unit of Clevite Transistor, Stan 


ford Industrial Park, Palo Alto, 


Calif 


Traction Motors 468 


GEA-7309, a 4-page publication, 
lists features and advantages of 
the 654-inch dia “]B” traction mo 
tors for low-voltage d-c electric 
vehicles. Bulletin contains photo 
graphs showing disassembled mo 
tor. Charts of typical motor speed 
torque curves and tables of rat 
ings and dimensions are included 
General Electric Co., Schenectady 
5, NY: 


High-Speed 
Computing Systems 469 


Details operational features and 
includes recently announced im- 
provements in G-20 computing, 
magnetic tape and line printer 
speeds. Bulletin QC-020-R110 de- 
increased 


scribes memory and 


processing facilities of control 
buffers, as well as communication 
systems. Basic, medium and large 


G-20 systems are depicted in the 


Air Power! 


STOCKED FOR 
IMMEDIATE 
SHIPMENT 


Use variable-speed, explosion-proof 


GAST AIR MOTORS 


Need a compact, low-cost motor for original equipment 
or plant use applications? Air may be your answer... 
using one of these efficient Gast rotary-vane Air Motors. 
Look at the special advantages they offer you: 


They're explosion-proof — no sparks, no danger! 
Low initial cost compared to other motors. 

Speed variable with simple valve control. 

Can't burn out if overloaded or stalled. 
Reversible rotation optional on some models. 
Rotor vanes take up their own wear. 


Write for more detailed information on these Fastax Cameras and accessories. brochure. Bendix ( ‘omputer Div., 


Quickly attached to plant air lines. 
Amazingly light, compact for h.p. delivered. 
Ball-bearing; almost service-free design. 

10. Mechanically simple, neat in appearance. 


5630 Arbor Vitae, Los Angeles 


WOLLEWNS AK opticai company « ROCHESTER 21, N. Y. 45. Calif 


RAR OY PS 


~ 











Gast Air Motors are supplied as original equipment on 
pneumatic hoists, mixers for paint and chemicals, fans, 
blowers, fuel hose-reel rewinders, liquid pumps, spool- 
ing machines and a host of other products. Used in 
explosive atmospheres and in “hot” locations to 250° F. 





Direct-Reading 
Micrometers 





470 


The “Speedmike” and “Snap 


Gage” micrometers are described 





Mode! No. 1AM 2AM 4AM 6AM 8AM 16AM 
H.P. at 90 P.S.1., 2000 RPM 0.13 0.57 WW 20 40 7.0 


in detail in this catalog sheet. 
Weight, ibs. 1% 5” 8 7 25 65 





Literature includes information 


<a two-way street on advantages of direct-reading 
micrometers over conventional 


For complete performance data, write for Air Motor 
Bulletins. Specify models that interest you. 


THEY'LL DRIVE EQUIPMENT 4 WAYS: 


Through direct Gear reducer 
coupling 


= 
i a 
—~ . by Using 
+ pulley <7 
? 
AIR MOTORS + VACUUM PUMPS * COMPRESSORS 


oy GAS Tmanuracturine corp 


P.O. BOX 117-G, BENION HARBOR, MICHIGAN 
Circle 151 on Reader-Service Card for more information 
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Looking for an unusual component 
...0r a special device? 
Try IDEA MART... for Effective Communications. snap gages. Information on op- 


types and explains how “Snap 
Gage” micrometer may be used 
to eliminate an entire set of fixed 


This service is always available to you. It offers direct con- tional features and optional ter 


tact with 150,000 Design Engineers who may have the minals available is also included. 
answers you need. Send your questions to IDEA MART— J. T. Slocomb Co., 68 Matson Hill 
DESIGN NEWS, 20 N. Wacker Drive, Chicago, Ill., Attn. Rd., South Glastonbury, Conn. 

E. R. Cunningham, Editor. 
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HOTWATT 
CARTRIDGE HEATING UNITS 


for faster, more 
concentrated heat 


Next time you require intense yet 
localized heat in any of your equip- 
ment, specify Hotwatt cartridge heat- 
ing units. Hotwatt cartridges come in 
a wide range of standard and special 
types and sizes to give you heat where 
you need it — in a hurry. 


And, as an added bonus, Hotwatt’s 
unique manufacturing process assures 
faster deliveries to your plant. Hotwatt 
has in-stock all the necessary materials 
to process your orders quickly. 

Hotwatt cartridges are designed for 
long, trouble-free service. Standard 
units feature precision-made stainless- 
steel sheaths; maximum surface tem- 
peratures to 1250°F.; etched, not 
stamped, designations to preserve 
accurate shape; moisture resistance ; 
maximum heat transfer and minimum 
core temperature; heating element 
supported on superior ceramic and 
solidly packed with magnesium oxide. 


Discover for yourself what so many 
other companies have found out: 
Hotwatt units are your best buy in 
cartridge heaters. 


WRITE on your 
your free cor { 


ha 


mu ee 
a nae 
HOTWATT, INC. 


75 MAPLE ST., DANVERS, MASS. 
ELECTRIC HEATING SPECIALIST 
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Fastener Inserts 


Describes advantages of using expandable-type in- 
serts in plastic parts after molding, versus molded-in 
inserts. Drawings illustrate procedure for installa- 
tion in various applications. A chart on standard 
sizes is also outlined in the 4-page catalog. Fastener 
Products, Inc., 239 Danbury Rd., Wilton, Conn. 


‘Heat Treat Review’ 472 


Contains an interesting article on safety standards 
for heat-treating equipment, which outlines re 
sponsibility of equipment users, furnace manufac- 
turers and insurance associations. Other articles 
cover a discussion of bell-type coil annealing fur- 
naces which utilize power convection, and also a 
case history of commercial heat treater who could 
not expand his plant because of land shortage but 
found a way to double his production. Midland- 
Ross Corp., Surface Combustion Div., 2375 Dorr St., 
Toledo 1, Ohio. 


Rotary Solenoid Drives 473 


Offers technical data on a rotary solenoid drive de- 
signed to remotely control any “Blue Line” switch, 
regardless of contact development and configuration. 
Described in the text are operating principles, 
methods of control, applications and modular con- 
struction features. Also included are specifications, 
complete dimensions and ordering information. 
American Solenoid Co., Inc., U. S. Highway 22, 
Union, N. J. 


Photocopying 
Materials and Methods 474 


“Photocopy News and Reproduction Review” de- 
scribes diffusion transfer photocopying papers and 
films. Special papers-and-films section covers more 
than two dozen photocopy papers and films—both 
negative and positive—and charts many of the spe- 
cial uses for various combinations of these materials. 
Four pages include descriptions of a new photo- 
copier, techniques for copying continuous tone 
photographs, and details on a new photographic 
contact arc-light proofing paper for lithographs, 
blueprints, photoengraving and art departments. 
Anken Chemical & Film Corp., Ampto, Inc., New- 
ton, N. J. 


Electric Motor Components 475 


Tab indexed for easy reference, this catalog shows 
molded brush retaining caps, carbon brush holders, 


commutators, and slip rings. Midwest Molding & 


Mfg. Co., Gurnee, Ill 


Circle 153 on Reader-Service Card 











LONG LIFE, THOMSON ‘‘Snap-In’’ 
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Low Cost Low Cost Low Cost 





FLANGED Nyliner SLEEVE Nyliner DOUBLE-FLANGE Nyliner 


COST LESS to BUY 
COST LESS to INSTALL 
G ELIMINATE LUBRICATION 


Additional Benefits: 


CLOSE FIT LOW FRICTION 
LONGER LIFE 
EASILY INSTALLED 
LESS SERVICING 
SELF-RETAINING 


RESIST CORROSION 


® INSTANTLY REPLACEABLE 
RESIST POUNDOUT © RESIST ABRASION 

NO FRICTION OXIDATION © MINIMUM SPACE 

DAMP VIBRATION © SILENT OPERATION 
OPERATE IN LIQUIDS © LIGHTEST WEIGHT 
NON-CONTAMINATING @ REDUCED WEAR 


Engineered to Solve Problems . . . Improve Products .. . 
Reduce Costs! 


NYLINER Bearings are a highly engineered thin liner of DuPont Nyion, designed 
to bring bearing users the many benefits of Nylon as a bearing material by solv- 
ing most of the limitations surrounding its use. The compensation gap prin- 
ciple assures maintenance of diametral tolerances for precision applications 


Seven Standard Types available from stock. Write for literature and name of 
your local representutive who stocks NYLINER Bearings for immediate shipment 








NN 


f 
Also— cS —Manufacturers of BALL BUSHINGS . .. the Ball Bearing for Linear 
Motions and 60 CASE. . . Hardened & Ground Steel Shafting 


EASTERN 


takes the 


gamble 
out of 


selecting 
POSITIVE 


DISPLACEMENT 


If you have a performance requirement for 

pumps which can deliver a pulsation-free flow 

of non-lubricating liquids at pressures up to 200 

psi on the gear type or rates up to 6 gallons per 

minute on the vane type, pick a winner from the 

big Eastern line. 

For small volumes against relatively high pres- 

sures, the Eastern GW series gear pumps are a ‘SJ 

natural. In each pump, oversized bearings of *y, 

impregnated graphite support a drive gear of stainless steel and an idler of 
special bronze material. These self-priming units require no lubrication and 
cannot contaminate the liquid being pumped. 

For volumes from 1.5 to 6 gpm and pressures to 60 psi, you can’t beat Eastern 
VW series vane pumps. These highly efficient units are designed around a cam- 
shaped pumping chamber assuring pulsation-free liquid flow. Vanes are held in 
positive contact with the pumping chamber at all times — and their positioning 
is independent of hydraulic pressure or centrifugal force. Composition carbon 
graphite bearings and vanes require no lubrication beyond that of the liquid 
being pumped. 

All Eastern positive displacement pumps are close-coupled with motor or can be 
furnished less electric motor with belt stand for belt or coupling drive. 

Don’t make your points the hard way — play safe and write for Eastern’s new 
Bulletin 220 on positive displacement pumps. 


Other Eastern products: 


@ hydraulic motors @ gear pumps 


@ centrifugal pumps  ©@ aircraft pumps 


EASTERN 
INDUSTRIES 
INCORPORATED 


Hamden, Connecticut 


4 ‘ ee i 
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LITERATURE... 


Precision Wire 476 


With illustrations, charts and diagrams 
this bulletin describes temperature re 
sistance, spec ific resistance, resistance and 
temperature coefficient tolerances, yield 
strength versus diameter for varying tem 
peratures, elongation versus diameter for 
varying temperatures, and other details 
pertinent to “Moleculoy” wire and _ its 
applications. Molecu Wire Corp., Eaton 
town-Freehold Pike, Scobeyville, N. J. 


Computer Technology 477 


“New Solutions in the Science of Simu 
lation” is a 20-page illustrated brochure 
detailing the latest advances in computer 
technology and equipment. The inform 
ative brochure presents a run-down on 
the company’s history and capabilities 
as well as the company’s line of precision 
products and components used as acces 
sories to central computer consoles and 
for other applications. One section is de- 
voted to a review of projects in which 
equipment is being used to solve com 
plex simulation problems of astronautics, 
astrophysics, ballistics, chemical and 
atomic research, process design and in- 
dustrial manufacturing systems. Com- 
puter Systems, Inc., Culver Rd., Mon- 
mouth Junction, N. J. 


Time-Saving 
Shop Tools 478 


This 24-page catalog No. 1161C] de- 
scribes all of the manufacturer's tools, 
including the “Speedi-Spacer” and “B” 
series clamps, as well as a complete line 
of machine vises, rotary tables and other 
work-holding and positioning devices for 
the metal-working industry. Universal 
Vise & Tool Co., Parma, Mich. 


Power Supply Design 479 


An illustrated 4-page brochure explains 
a new power supply design with 5 ad- 
vantages. Complete specifications includ- 
ing the range of the continuously-vari- 
able current limiting, instructions for 
parallel operation and fine regulation 
are given. Valor Instruments, Inc., 13214 
Crenshaw Blvd., Gardena, Calif. 
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To obtain copies of literature without 
Reader Service number . . . write to 
company on your letterhead, mention- 
ing DESIGN NEWS. 


O-Ring 
Slide Rule Chart 


A simple-to-use slide chart to assist 
design and production engineers in the 
specification of ‘“Metal-O-Rings”. The 
chart covers ring diameters from 4 to 
50 inches and includes specifications for 
plain, plated and coated rings. By setting 
the slide rule at the desired nominal out- 
side diameter for any standard ring, the 
proper installation dimensions may be 
quickly and easily determined. For non- 
standard size rings, the chart also gives 
complete data on how to calculate the 
correct installation dimensions. The slide 
charts are available by writing Mr. Ar- 
thur Hostage, Sales Promotion Manager, 
Advanced Products Co., 59 Broadway, 
North Haven, Conn. 


Tool Steel Catalog 


Features a simple, up-to-date selector for 
24 varieties of tool steel. Catalog gives 
composition and properties and sug- 
gested applications for each steel, fol- 
lowed by detailed instructions for heat 
treatment and a complete stock list. 
Hundreds of applications are given in 
the 144-page catalog, with the suggested 
steel in an easy-to-use, index-type steel 
selector at front of catalog. In addition, 
many tool-steel specialties are described, 
including castings, forgings, drill rod, 
flat-ground stock and tool bits. Darwin 
& Milner, Inc., 2222 Lakeside Ave., Cleve- 
land 14, Ohio. 


Electrical Components 


A complete reference to industry, cover- 
ing rotating equipment including motors 
and blowers, reducers and electronic 
components. The 176-page catalog rep- 
resents a handy desk-top guide to give 
the buyer easy accessibility to over 5000 
industrial motors and gear reducers and 
over 25,000 industrial electronic parts. In- 
dustrial users will find a wide selection 
of such lines as cable, capacitors, speed 
controls, converters, dynamotors, insula- 
tors, meters, motors, rectifiers, reducers, 
relays, resistors, sockets, transformers and 
tubes. Items are fully illustrated, con- 
veniently indexed and accurately and 
clearly described. Electro Sales Co., Inc., 
50-58 Eastern Ave., Boston 13, Mass. 
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... IT’S HIDING BEHIND THE 
ASPIRIN. Actually, we set out 
to build an easy-to-read tiny 
timer... but we first had to 
build an aspirin-sized motor to 
drive it. This assignment might 
have been a headache for a 
sorcerer, but A. W. Haydon 
did it. And there is something 
magical about these micro- 
miniature elapsed time indi- 
cators and companion 
events counters. @ This digi- 
tal elapsed time indicator has 
many outstanding features: 
size is only Y2” square x 1,” 
long... weight .75 ounce... 


meets all mil specs... temp. 
range -54 to +125°C...vi- 
bration to 2000 cps at 206... 
choice of two ranges (hours 
to 9999, tenths to 999.9)... 
power input .5 watt, max. In 
fact, the complete data out- 
weighs the equipment. Send 
for our heavyweight literature 
on the 19200 ETI right now. 
@ Electrical or electronic, 
the A. W. Haydon Company 
works wonders in time. For 
electronic requirements call 
Culver City. For electro- 
mechanical devices call 
on our wizards in Waterbury. 


TECHNICAL PAPERS 


Hydraulic Fluid Contamination 


C. B. Davis and G. L. Wenner, 
The Martin Co., Denver, Colo. 


Fluid contamination may be defined as any for- 
eign matter present in a fluid which adversely 
affects either the fluid or the equipment with 
which it must operate. This paper concerns itself 
only with those contaminants which affect the 
equipment directly or otherwise. Contaminants 
in this category are solids, fluid additives and 
water. A brief description of each contaminant 
type follows: 


Solids 


Solid contamination describes that amount of 
insoluble particulate matter necessary (either 
from the standpoint of size or quantity) to pre 
sent a functional hazard to the equipment 
through contamination of the fluid. Contamina- 
tion of this type may be divided into two classes 
of particles—fibrous and nonfibrous. Fibrous par- 
ticles are threads or thread-like objects which usu- 
ally are organic in nature. The length/diameter 
ratio is most often quite large. 

Nonfibrous particulate contamination defines 
any solid contamination, present in the fluid, that 
is not classified as fibrous. This category is com- 
posed of metal, mineral and certain nonfibrous 
organic materials. Nonfibrous particles rarely take 
the form of a perfect geometrical shape (sphere, 
cube) but almost always appear as chips, shavings 
or chunks. 


Fluid Additives 


Normally, when we speak of additives relative 
to hydraulic fluids, we speak of subtle adverse 
influences. Fig. | illustrates the point. 

In the servovalves used in today’s missile guid- 
ance systems, the high threshold responses en- 
countered present severe contamination problems. 
Contamination may be alleviated by: 

1. A higher degree of contamination control. 

2. Major redesign of the servovalve and other 
fluid components to accommodate passage of larg- 
er particles. 

In our approach to the problem, we are con- 
cerned primarily with methods of contamination 
control designed to achieve a higher level of clean- 
liness. With MIL-H-5606A and MIL-H-6083B, 


Tin-lined copper tube re- 
cently developed combines tin’s 
corrosion resistance and malle- 
ability with the strength and duc- 
tility of copper. Pure molten tin 
is gas-propelled through the tub- 
ing to form a continuous, fusion- 
bonded tin lining that will not 
chip, crack or peel, and can be 


Photo courtesy Phelps Dodge 


bent, flared, flattened or soldered. 
Tin provides immunity to cor- 
rosive sulfur conditions found in 
some natural gas and petroleum 
products; affords excellent resist- 
ance to flaking action that can 
plug lines and orifices and create 
hazards with gas appliances. The 
tin lining also prevents contami- 
nation of fluids in process lines 
of food, beverages, pharmaceu- 
tical and water distilling equip- 
ment and for sampling lines to 
laboratory or control instruments, 
according to its producers, Phelps 
Dodge Copper Products Corp. 


Acid pickling of steel be- 
fore hot tinning produces maxi- 
mum bond strength of bearing 
metal to steel. Shot blasting prep- 
aration lowers bond strength, 
possibly because of distortion, 
folding and flowing during pre- 
cleaning. 


FREE Brochure 


16 interesting a 
pages of informa ({l 

tion about the WwW 
latest uses of tin 

in U.S. industry. 

Write today for 





AYDON 


COMPANY 


236 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
Circle 156 on Reader-Service Card for more information 


present methods are insufficient to produce abso- your copy. 
lute values of 2-, 5- or 10-micron size in produc- 


: eer The Maiayan Tin Bureau 
tion missiles. 


Dept. S-26C, 2000 K St., N.W.. Washington 6, D.C 
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ea 
“know-how” 
pays off in 
Tubular Part 
Fabrication 


i Fis 

e UNIFORM TUBES’ know-how solved 
the problem of right temper and grain 
size needed to bell the ends of this 
nickel, electronic tube part without 
thinning the wall. Their special tooling 
permitted close concentricity and di- 
mensional tolerances. 


e Mass-producing this light meter 
pointer required unique tooling skills 
and extreme precision of aluminum 
tubing stock. Fabrication involves coin- 
ing and bending to exact thicknesses 
and angles in three planes while main- 
taining perfect centerline parallelism. 


e To make this missile component fit 
perfectly, UNIFORM TUBEs had to bend 
-250” O.D. x .035” wall stainless steel 
tubing, maintaining end roundness and 
holding O.D. variations to less than 
.002” despite the complication of cut- 
ting one end along the radius of a bend. 


Tell us your fine seamless tubing 
or tubular part needs, and save 
time and expense. 


eed Y 
UNIFORM TUBES, 


ING. COLLEGEVILLE 2 


HUxley 9-72 


PA 


TWX-CGVL 1044 
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We are penalizing the missile industry by using 
fluid designed for long-life usage in manned air- 
craft. A hydraulic fluid developed to satisfy all 
of the desired requirements would not only in- 
crease the design possibilities of servo controls, but 
would advance overall reliability of the flight ve- 
hicle. 


Water Content 


In general, it can be said that water content of 
hydraulic oils has presented no problem to Mar- 
tin-Denver. 


Mechanical 


During the manufacture or buildup of a hy- 
draulic system, all steps of manufacture must be 
controlled to some degree if the finished system 
is to be sufficiently free of contamination to as- 
sure successful operation. Consequently, manufac- 
turing must be planned from the raw stock work 
to the finished article stage to eliminate as much 
contamination as possible. Contamination control 
philosophy should be an ever-present factor in the 
fabrication planning for both components and 
systems. 

Residues from cleaning efforts account for a 
small portion of the contamination present in a 
hydraulic system. 

The environment in which a system or its com- 
ponents are cleaned and assembled can affect the 
final cleanliness of the entire system. A “clean” 
or contamination-controlled environment, 
monly referred to as “dust free” 


com- 
, will do much to 
assure cleanliness of the system. 


Personnel 


Improper training of personnel working on a 
component or system can negate all engineering 
and quality control safeguards for contamination 
control. 

In addition to training the working personnel 
in concepts of contamination control, it is also 
important to acquaint supervisors with their re- 
sponsibility in the overall contamination control 
program. 

Finally, attitudes of management concerning 
acquisition of equipment, space allocation and 
personnel for control operations are of obvious 
importance to success of the overall program. 

(Continued on next page) 
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Sigma brings 


big gun to bear on 


commercial 


There’s a new Sigma relay just coming into 
the picture that’s so disarmingly simple 
in design, construction and operation that 
Believers in Complexity will probably get 
mad when they see it. (After all, if you 
give someone a simple answer to anything 
nowadays they think that you couldn’t 
possibly have understood the problem.) 
But the reaction around here is that the 
designer’s really got something, and there 
was even talk about erecting a small 
monument to him in the parking lot.* 


We were going to call this new general 
purpose AC-DC relay the “Series 90” until 
there was some rumbling in the number 
department, so now it has the much more 
economical, sensibly conservative number 
of 46. It’s an honest-to-goodness good 
heavy duty commercial relay, that will 
switch up to 10 amp, 120-volt resistive 
loads on as little as 200 mw. DC 
or 0.5 v-a AC. What the big sim- 
plicity pitch Means To You is that 
there are so few parts it’s almost 
impossible for anything to get out 
of whack; the few parts it does 


*We decided not to overdo it and gave bim a 
Rolls-Royce instead. 


relay field 


have aren’t hard to make or assemble 
(translated, $3 or $4 per relay in 
quantity); a big motor and fat DPDT 
contacts efficiently use every bit of the 
volume and give a long mechanical life 
— from 500,000 operations on 10 amp 
loads to 10 million operations at no 
load. Since we hope the “46” will find 
its way into such things as machine tool 
controls, timers and laundry equipment 
(and even smarter Electronic Devices as 
well), the octal plug-in base has the 
same pin connections as the relays al- 
ready sitting in this type of equipment. 
If you want to call this a retrofit, go right 
ahead. That’s it there in the picture, 
in a revealing 1°46" x 1°" x 26" plastic 
enclosure. 


The first few thousand are now begin- 

ning to roll, and while we’re not quite 
ready to talk delivery by the car- 
load, anyone interested in trying 
out 46’s in sample quantities will 
get to sit in the sales manager’s 
padded office for 8’ glorious 
minutes. 


Series 46 Relays and otber selected Sigma products and 
personnel on display at booths 2628-2630, New York 
Coliseum, March 20 to 23. Come energize them. 


SIGMA 


SIGMA INSTRUMENTS, INC. 
53 Pearl Street, So. Braintree 85, Mass. 
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, Save Boss Space and — 
Weight in Thread Design 
...with HELI-COIL Inserts 
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Solid Lushing ] Heli-Coil Insert Space and weight 
requires oversize | permits standard | saved by 
boss boss proportion Heli-Coil Insert 


, 
' 








—_ _|*As seen in the illustrations above, Heli-Coil © 
i” Inserts save 56% in space, 63.5% in weight. seiisheinintiiatsinal 
Heli-Coil stainless steel wire inserts have a smaller outside diam- 
eter than any solid bushing. Therefore, with Heli-Coil Inserts you 
can design boss radii to a minimum, yet stay with standard boss 


' configurations. This means savings in space and weight, and 
material-savings as well. 
f+ -~' This feature is vitally important for miniaturization in aero- 
7 space design, in electrical and electronics equipment design, 
ch and for general industrial applications. 


t 4 mB NO OTHER.TYPE OF INSERT OFFERS SUCH SAVINGS! 


Heli-Coil Standard Insert 

for stronger, smoother, lifetime threads 
Permanently protects threads against wear, stripping, 
corrosion, galling, seizing, vibration, and shock. Made 
of 18-8 stainless steel wire, this precision-formed 
Heli-Coil Insert has a tensile strength of approximately 
200,000 psi. Conforms to military standards and all 

-- commercial and industrial thread forms. 














eliminates lock wiring and lock nuts 

This one-piece wire Screw-Lock Insert provides all the 

‘.. thread protection of the Standard Insert, PLUS an 

++ exclusive resilient internal locking feature that elimi- 
nates clumsy protruding lock nuts, lock wiring and other 
supplementary locking devices. It saves cost, space and 
weight — permits simple streamlined design in standard 
bosses. Meets military and N.A.S. specifications for 
locking torque and vibration. 


The Heli-Coil line of products includes: inserts and related taps, 
hand tools, power inserting tools, automated tooling, and gages. 
Tables of boss radius and weight comparison are available. Write 
for complete details and design data. @ 25654 


HELI-COIL CORPORATION 


3303 Shelter Rock Lane, Danbury, Connecticut 


In Canada: ARMSTRONG BEVERLEY ENGINEERING LTD. 
6975 Jeanne Mance St., Montreal 15, Que. 
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Hydraulic Fluid . . . Cont. 


Proper tools and equipment maintained in an 
adequate facility are essential to contamination 
control. 


Systems 


A major contributing factor to contamination 
is involved in the assembly and testing of a part 
or system. Sources of contamination include: 

1. Lubricant used on fitting. 

2. Dust-free area not available for final as- 
sembly of large missile sections. 

3. Small metal particles produced during mat- 
ing of tube and fitting. 

4. Over-torquing of fittings and other incorrect 
assembly techniques. 

The major portion of the above problems can 
be reduced by adequate training of personnel. In 
those cases where such training is not feasible, 
other methods must suffice. At Martin-Denver, 
for example, a system flushing procedure follows 
assembly. 


Design 


Components make the system, particles yield 
contamination, and contamination produces trou- 
ble. In the basic design of a fluid component, pa- 
rameters are set up for leakage rates, materials, 
temperatures, type of seals, and response, flow and 
pressure requirements. Since all of the design pa- 
rameters depend on the type of fluid and its con- 
taminate level, this, in essence, provides the foun- 
dation for the parameters. 

Design of the components in a hydraulic con- 
trol system is, therefore, of utmost importance in 
controlling the contamination level. 

Pumps, accumulators and actuators are often 
classified as contamination generators. 

The hydraulic pump is the worst offender. In- 
deed, many missile manufacturers require run-in 
time by the vendor until a leveling-off of con- 
tamination is obtained. 

The system accumulator is subjected to high- 
frequency and low-amplitude impulses which 
reflect numerous pressure applications on the 
piston seal, and this creates additional contamina- 
tion. 

The actuator servovalves demand a major part 
of the contamination control efforts. This is be- 
cause of small orifice sizes for flapper control 
and the minute clearances on directional spools. 
Filters provide some protection of these vital 
areas. 

Obviously, cleanliness of the fluid used in a 
hydraulic system is the determining factor toward 
functional longevity of the components. 

Cleaning of the subassemblies and assembled 


ITS A 


FACT 


YOU CAN DO BETTER WITH 


AIR-OPERATED 
TOGGLE CLAMPS 


600-4000 Ibs. 
holding pressure 


300 to 900 lbs. 
clamping pressure 


De-Sta-Co air-operated clamps are 
built to give long, trouble-free 
service ... hardened bushings and 
pivot rods are standard of the 
many quality features. 

Clamping and unclamping are 
both actuated by normal air line 
pressure of 90 Ibs. 

Whatever the use: Series, 
sequentially, simultaneously . . . 
or individually, De-Sta-Co air- 
operated Toggle Clamps hold 
securely—speed production! 


FOR MORE FACTS 


WRITE FOR TEMPLATE 
SET AND CLAMP CATALOG 


YOU CAN 
DEPEND ON DE-STA-CO 


lr me en a 
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Barber-Colman 
battery-operated 
d-c motors with 
integral governors 


ideal for many of 
today’s portable 
applications 


‘ 


Type BYQM, .top, is inexpensive, yet 

f ceneibeat quality to meet consumer 
demand for dependability in. mass- 
produced goods. Type HYQM is an 
exceptionally fine-quality battery-op- 
erated motor for the more demanding 
applications such as portable dictating 
equipment. 


BYQM-Typical Specifications 
Voltage range. approx. 3 to 30 
Governed speed 1200 to 6000 rpm 

0 to .20 oz-in. 
Ss 0g Rube ecwntes scaeebeocns. cuagee 1,29” 


HYQM- “kgyeent ‘Specifications 


Voltage range. .4.5 to 30 volts 
Governed epeed. 1500 to 5000 rpm 
0 to .20 oz-in. 


TYPICAL APPLICATIONS 


PORTABLE DICTATING MACHINES 
PHOTOGRAPHIC EQUIPMENT 
ORIVE MECHANISMS 

TAPE PLAYERS 

ROTATING BEACONS 

DEPTH FINDERS 

BLOWERS 

PORTABLE INSTRUMENTS 
ROTISSERIES 


WRITE FOR HELPFUL DATA SHEETS on 
BYQM and HYQM battery-operated motors | 
specifically designed to fit individual cus- 
tomer applications, 


| 
BARBER-COLMAN COMPANY ' 
DEPT. O, 1810 ROCK STREET, ROCKFORD, ILLINOIS 
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components prior to system assembly is of primary 


importance. Dust-free areas, dust- and lint-free 
clothing, rubber or nylon gloves, socks worn over 
the shoes, and special lint-free material used for 
wiping or cleaning of parts—all assist in reducing 
contamination during the assembly of individual 
components. 
Martin-Denver provides an inspection team 
which regularly checks vendors for adherence to 
required cleaning specifications. Martin approval 
is required before any contamination-sensitive 
component can be used in ground support or air- 
borne equipment. This inspection team operates 
under quality control auspices and has been a 


factor in the controlling of contamination. 
Future Test Programs 


Additive control appears to warrant a great 
deal of merit. Test programs are being initiated 
fluid of MIL-H- 


viscosity change 


in conjunction with the base 


5606A as to lubricity, spring rate, 
and increasing filtration properties under vary- 
ing temperatures. 

The flushing methods presently used appear to 
be inadequate. 
considers the possibility and advantage of hy- 


A program under investigation 


draulically pulsating the systems before and after 
jumpering the system components. This may fa- 
cilitate removal of contaminants lodged in crev- 


ices, ledges and dead-end holes. 


“Hydraulic Fluid Con- 
Control”, 


Abstracted from a technical paper, 
Their 
presented at the 16th Annual National Conference on In- 
Chicago, Ill., Oct. 20 and 


tamination Sources Recognition and 


dustrial Hydraulics, held in 


21, 1960 





TABLE 1} 
HYDRAULIC FLUID REQUIREMENTS 








BASIC PARTICULATE CONTAMINA 
PARTICLE NO. ALLOWED AX. FILTERABLE 


SIZE PER 100m! (MAXESOLIDS FOR 100 m12 








SYSTEM 
SPECIFICATION 





Unlimited Unlimited 
25-100 microns 250 


0-25 microns 


Airborne MIL -H—S6064 2.0 mg 


or 
MIL -H-6083B8 Over 100 microns 10 





MIL -H-—S606A 0—40 microns 
40-100 microns 


or 
MIL -H-60838 Over 100 microns 

















NOTES: 

. Filterable solids are those particles retained on o type AA 
millipore filter disc, or equivalent. This limit exercises contro! 
over the total number of particles allowed in a sample. 


. Three successive somples meeting these criteria shal! be token 
at fifteen to twenty-minute intervals in order for a system to be 


considered acceptable. 


. After use, the viscosity of the hydraulic fluid may diminish to 
@ minimum of 8.0 centistokes at 130+5F. 





Filters used in airborne, ground ti or test 
must be constructed with metallic filter elements. 











Fig. 2 


Pp See 8 Ae 


MEEHANITE® MEANS BETTER CASTINGS 








Operation being per- 
formed is the reading 
of a scintillation count- 
er interpreting radiation 
loss from a cobalt cap- 
sule located on the oppo- 
site side of this Mee- 
hanite shielding door 
casting for an Atomic 
Energy application. 


Specify Meehanite® For 
High Density And Solidity 
In Heavy Sections 


Dimensions of the 85,000 Ib. Meehanite casting above are 12’6” x 
12’6” x 12” thick. Specific gravity tests, ultrasonic and radiation 
loss readings verify its uniform and controlled density. 


In massive castings of this type which have a slow cooling rate, 
there is a natural tendency towards a more open structure with 
a corresponding loss in strength. However, in Meehanite castings 
the effect of “mass influence” is minimized through the use of 
constitutional carbide controls which are exclusive to the Meehanite 
Process. Breakdown of structure due to slow cooling is avoided by 
providing a definite degree of undercooling of the graphite to the 
melt. 

In specifying the correct type of Meehanite metal for castings 
with very heavy or very light sections, the effect of mass influence 
should always be considered. 

For detailed information, send for a free copy of bulletin TD-14- 
EFFECT OF MASS INFLUENCE. Write: Meehanite Metal Corp., 
New Rochelle, N.Y. 


MEEHANITE METAL 


Meehanite Castings Are Made Only By Meehanite Foundries 
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IPC adds service time 4 
toyourend product \ 


99 » 


with RULON..: 
Vy 
y 


the tested... 
filled fluorocarbon material 
for packings and oil seals 


IPC now incorporates “RULON”® .. . a filled fluoro- 
carbon plastic material . . . in packings, oil seals or 
precision molded products to answer your most crit- 
ical sealing problems. 

This new combination . . . “custom” molded and 
bonded for your specific application offers many ad- 
vantages: Superior abrasion resistance, lower friction, 


ES 
fry. 
LL=4. 


improved sealing, less torque and reduced shaft wear. 

Special mo!ding and bonding techniques, developed 
by IPC for “RULON”® insure long wear and excellent 
performance. For your critical applications investigate 
the extras of IPC’s latest “custom” approach! You'll 
find more benefits in handling increased pressures . . . 
higher shaft speeds . . . and temperature problems too! 


*Trade Name of Dixon Corporation. 


OIL seats / PACKINGS / PRECISION MOLDING Custom designed for your application. 


INTERNATIONAL PACKINGSS < 02° oxation 


© IPC 


Bristol, New Hampshire 
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Evolution 
Versus 
Revolution 


Carl Kayan, Professor, 
Dept. of Mechanical Engineering, 
Columbia University, New York, N.Y. 


The debate on proposed conversion ol 
the U.S. to the metric system has gone on 
for many decades. Fifty years ago, com- 
paratively, the changeover would not 
have been so frightening, but it was re- 
jected. The problem continues to be elu- 
sive. Perhaps this has been because the 
solutions hitherto have been so uncom- 
promisingly drastic—solutions that might 
be effected if rule by proclamations was 
substituted for “voluntary” action. And 
well might it be debated that adoption of 
the metric system is absolutely essential 
for international trade; convenient, yes, 
really “essential”, open to question. Here- 
in the engineer, with his recognition of 
technology versus economic realism, must 
play his role—that of accomplishment 
and achievement even in standing be- 
tween the “status-quo do-nothing” group 
on one side and the ardent conversion-at- 
any-price disciples on the other. 


Operation SCUDS 


An objective approach to the resolu- 
tion of the national problem was initi- 
ated at the second symposium on units at 
the Chicago meeting of the AAAS in De- 
cember 1959. The general program was 
entitled Operation SCUDS: Simplifica- 
tion, Clarification, Unification, Decimal- 
ization, Standardization. It identifies two 
main phases of the problem, inter-related 
of course, but nevertheless distinct. These 
are: (a) the consumer-public aspects and 
(b) the technological aspects. 

Consumer-public aspects: Operation 
SCUDS focused attention on the out- 
moded needless complexity represented in 
the U. S. system of weights and measures, 
containing many sub-units tediously 
learned as children, rarely used and gen- 
erally forgotten. It drew attention to the 
unit confusion contributed by our wide- 
spread use of the common fractions 
(called vulgar fractions abroad). 

Decimalization ultimately would be 


» 


Circle 165 on Reader-Service Card 





FC75 
Fiuoro 
carbon 


Manganese 
Sulfate 


Acid, 
Hydro- 
cyanic 


Acid, 
Carbolic 
(Phenol) 


Carbon 
Bisulfide 
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chloride 


Methylene 


Chloride 


Acid, 


Sulphuric, 


93% 


Oil, 
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Acid, 
Tannic 
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acid) 
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(Ethanol) 
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Chloride 
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Sulfide 
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Salt Cake 


Sodium 
Chioride 


When you need dependable pumps at dollar-saving prices, remember: Brown & Sharpe has supplied 


pumps for a wider variety of fluids than any other manufacturer. 
Call us in on your problem, or write for comprehensive Catalog 36P today. Brown & Sharpe Mfg. Co., Hydraulics 
Division, Providence 1, R. |. Representatives throughout U. S. and Canada. 


Motor driven 
rotary gear pumps 
from 1/10 to 60 hp 


Rotary gear pumps " 


to 175 gpm; 5 ) 
¢9)) 


to 1000 psi; 
to 1750 rpm 


Automatic reversing 
vane pumps is 
to 12 gpm; 

to 100 psi 

to 1140 rpm 


Tanning 
Liquors 
(Veg.) 


Motor driven 
centrifugal pumps 
to 80 gpm; 

to 25 feet total head 


Tetraethyl 
Lead 


Tar 
and 
Ammonia 


& Sharpe 
ON GENER 


Vinegar 
Toluene 
(Toluol) 
Vitriol, 
Oil of 


Varnish 
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MEASURING ROUNDNESS 


OF 
INSTRUMENT 
BALL BEARINGS 


By RICHARD E. AMIDON, Staff Engineer, Production Engineering Department 
New Hampshire Ball Bearings, Inc. 


Roundness of instrument ball bearings is a variable not covered 
by ABEC standards. Yet, it is an important factor in running 
quality. Since it is a very difficult variable to measure, except 
with costly equipment, most users must accept roundness 
on faith. 


Roundness can be defined as “equidistance of all points on a 
curved surface from a fixed center’. To measure roundness of 
a ball bearing component, therefore, you must establish its 
center and radius. However, since its center is not accessible 
as a point of reference, you must establish an “‘artificial’”’ center. 
The closer the assumed or artificial center is to the actual center, 
the more accurate a given method of roundness measurement 
will be. 


What you’re really measuring is out-of-roundness, or deviation 
from a true circle. Such deviations are called lobing. There are 
three common ways of measuring out-of-roundness. 


THE TWO-POINT METHOD 

Most widely used of all measuring techniques is the method of 
measuring various diameters between two anvils as in a mi- 
crometer or two-point gage. The difference between the largest 
and smallest diameter is out-of-roundness. This method is 
accurate only if there is an even number of lobes of equal height 
and symmetrical spacing. Notice in the accompanying sketch of 
a three-lobed shape, all three diameters are equal... and the 
two-point method would indicate perfect roundness. 


THE THREE-POINT METHOD 
When an odd number of lobes exists, a three-point gage can 
be used to measure out-of-roundness. Variations are measured 


HAMPSHIRE 


by rotating the part between two fixed points at a known angle 
with each other and a movable point connected to an indicator. 
This method, which calls for calculations to convert indicator 
readings to true-out-of-roundness, is accurate only when the 
number of lobes is known and they are symmetrically spaced 
and equal in height. 


ELECTRONIC GAGING 

Fortunately for you, instru- 
mentation has been recently 
developed which measures out- 
of-roundness directly as radial 
variation with accuracy to 
several millionths of an inch. 
The part to be measured is 
chuck-mounted to a precision 
spindle and slowly rotated. An 
electronic gage head translates 
radial surface variations into a 
polar chart trace with deviations 
magnified as much as 10,000 
times. Comparison of the chart 
trace with concentric circles of known radii reveals absolute 
deviation from a true circle. New Hampshire Ball Bearings, Inc. 
was the first to use this instrument as a quality control tool in 
the laboratory and on the production line. Other instrumenta- 
tion used to assure the running quality of New Hampshire 
Bearings is described in our new Design and Purchasing 
Manual. 


POLAR CHART TRACE 


NEW DESIGN MANUAL 

Newly revised and expanded, this authoritative publication 
covers everything you need to know about applying and 
buying miniature and instrument ball bearings. 
Comprehensive general information, catalog data 
, and engineering bulletins are included in its 
 100-plus pages. Personally registered copies are 
available to qualified engineers, draftsmen and 
purchasing agents. Please send your request on 

your company letterhead. 


NEw 
BALL BEARINGS, INC. 


PETERBOROUGH, N. H. 
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truly the first step toward an ultimate adoption 


of a metric It could, in the meantime, 
make our own everyday life a whole lot simpler. 
De-emphasized study of tedious common-frac- 


its dubious later-life com- 


system. 


tion arithmetic with 
pensating use and the earlier teaching of decimals 
(following, somewhat, European lines) might 
well go a long way toward making our younger 
pupils less prejudiced against “mathematics” and 
science. 

Decimalization of inch dimensions in industry, 
particularly in mechanical-engineering and ma- 
chine-shop processes, is already well under way, 
strongly entrenched. This is a step in the right 
direction and hardly to be reversed; the “grass- 
roots” public approach can integrate with it. 
Likewise, computer use is inspiring decimaliza- 
tion programs elsewhere in industry, for example, 
in general weighing and volume-metering opera- 
tions. 

Such has been the objective of Operation 
SCUDS, unit-wise, with its secondary impact on 
the nation’s elementary-school program. It is in 
this latter realm that a direct contribution can be 
made, to strengthen the nation’s fiber, albeit in 
the face of a lethargy spawned by the persistence 
of past customs, early training and habits. 

Technological aspects of the unit problem: 
Pure science long has been accustomed, interna- 
tionally, to dealing with a metric system. Specif- 
ically it has been the CGS system, based on the 
“absolute” philosophy and employing the centi- 
meter and the gram—decimal subdivisions of the 
standard units of meter and kilogram. On the oth- 
er hand, applied science—engineering, has large- 
ly been in terms of the gravitational system. This 
uses, as one of its basic units, kilogram-force in 
the metric and pound-force in the English opera- 
tions. 

One of the outstanding unit-systems is the 
MKSA system. It is truly an integrated absolute 
system of the metric group, derived from the full 
standard units of kilogram-mass and meter, and 
accounting also for electrical units. The formal 
units are meter, kilogram-mass, second and the 
electrical ampere. Energy, whether in mechanical 
work or thermal form, is specified in the same 
terms, namely in joules (107 ergs) or in watt- 
seconds. Energy-rate thus follows as watt (joule 
second) or as decimal multiples thereof such as 
kilowatt or megawatt. These are well 
known to engineers in conjunction with their 


terms 


* general association with electrical power. Thus, 


for a thermal machine doing work, there is a di- 
rect comparision in terms of energy-flow rate or 
power, of kilowatt output versus kilowatt input, 
representing thermal efficiency. The term “‘horse- 
power” is not used. 

Summing up, truly, recognition of the many 
problems is necessary in order to appreciate the 
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Y% TURN FASTENERS 








UNIVERSAL LATCHES 


CHASSIS LATCHES 
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12F Series 
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35L Latch 


15F Push Button 


4002 Series 
Fastener 











7C1 Clamp 





| r= | SsSTe Nn / atTi Oo N The mechanics of modern fastening have matured to 


the point where it is now considered a science. We call it FASTEN/ATION. 


If your designs are important enough to build, they must be covered and protected . . . but you must 
be able to remove the covering in a hurry. Here’s where Camloc’s FASTEN/ATION becomes signif- 
icant to you. Installation is simple — closure is simple — opening is even simpler, and each of these 


| operations takes only seconds. 


| The final touch to a good design includes the strongest method of fastening, the simplest installation 


and use, and a fastener that complements the product in size 
and appearance. Since making a decision involves the evaluation of 
alternatives, here are some of Camloc’s more popular fasteners. If, 
however, you are prone to a more careful analysis before you 
specify, we suggest that you write for our complete catalog. Be 
FASTEN/ATED! Let us FASTEN/EER your next design. “oon « 


specialists in fasteners for industry 


an ° 
MAG) ny (ave™ 


Copyright 1961, Camloc Fastener Corporation 


CAMLOC FASTENER CORPORATION, 52 SPRING VALLEY RD., PARAMUS, N. J. 
West Coast Office, 5455 Wilshire Bivd., Los Angeles, California e Southwest Office, 2509 W. Berry St., Fort Worth, Texas 
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Send for your 


ROTO-PAK BOOKLET 


ed 
ee ce 


ee ed 


det rman tomy 


ROTO-PAK 


GET ALL THE FACTS 
ON THE MOST 
EFFICIENT HEAT 
EXCHANGER OF ITS 
SIZE EVER DEVELOPED 


Up to 90% efficient 

Sizes from 11” x 20” to 13” x 55” 
Handles up to 30,000 Ibs per hour 
Handles temperatures up to 1000°F 


Provides low-cost heat recovery with 
minimum maintenance for chemical 
processing, ventilating systems, air 
conditioning, drying processes, air 
purification, food processing, filtering 
systems, fume and dust control. 


For your free copy of the ROTO-PAK* BOOKLET, write 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N.Y. 
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Evolution Versus Revolution ... Cont. 


magnitude of a changeover policy for the U. S. 
Accordingly, a program of action is herein proposed 
for the U.S. as its part in paving the way for prog- 
ress. 

Consumer-public aspects: (1) decimalization of 
the pound and of the inch, with elimination of 
tedious mixed measurements; (2) revision of the ele- 
mentary-school arithmetic programs and develop- 
ment of new national arithmetic using decimal val- 
ues; (3) elimination of the ambiguous terms, such as 
the gallon and the hundredweight, and (4) expan- 
sion of the use of metric terms in common use. 

Technological aspects: (1) gradual introduction 
of universally understood watt (kilowatt, megawatt) 
for energy rates, with elimination of the horsepower, 
refrigeration “ton” and similar items; (2) revision 
of the teaching of engineering mechanics in the U.S., 
with emphasis on the use of the absolute-system phi- 
losophy, based on mass as a basic unit and force as 
a derived unit, rather than on the gravitational sys- 
tem using force as the basic unit along with gravity- 
dependent weight; (3) development of dimensionless 
presentation of experimental data, with citation of 
basic reference values in a variety of unit systems, 
and (4) promotion of “bilingual” and “duophilo- 











sophic” operating skills in varied unit systems for 
those “intellectually elite’’ engineers working in the 
international ‘“‘engineering sciences’’. 
larly includes the MKSA system. 


[his particu- 


Conclusion 


Such is the eight-point program which your au- 
thor is advocating for the U.S. 

This proposed program for the U.S. is planned 
as constructive progressive action to resolve the chaos 
and confusion, although the ultimate achievement 
of a world-wide universal unit system may be far off. 
Evolution rather than revolution will bring about 
successful improvement so woefully needed, with 
lasting, far-reaching benefits. 


Abstracted from a technical paper, “Evolution versus Revo- 
SAE No. 287A; $.75; to SAE 


Automotive 485 


Society 
New 


members, $.50. 


Ave , 


lution”; 
of 
York 17, N.Y. 


Engineers, Inc., Lexington 


to 2000 types and sizes of PRE-DESIGNEL 


o= 00-2 —o 


ready-to-install forged fittings 


| *Free catalog gives applica- 
tion data for 2000 types and 
sizes of forged fittings for wire 
rope and chain. Ask your indus- 
trial distributor for your copy. 


FT. 


CROSBY LAUGHLIN 


Division of 
AMERICAN 
HOIST 


CL-956 


WAYNE, INDIANA 
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Copies of these papers may be obtained by writing to 
HAS T INGS technical society indicated. Addresses follow last item. 


(Thermopile) 


MASS THE PERFORMANCE OF GYROSCOPES IN A VIBRA- 
at OO YY A | ETER TION ENVIRONMENT; W. E. Fellows, Minneapolis 


Honeywell Regulator Co., Minneapolis, Minn.; ASME No. 
measures flow of air and 60-WA-246; $1; to ASME members, $.50 
gases electrically Rectilinear sinusoidal or random vibration, rotating 
acceleration vector and sinusoidal rocking motions cause 
three different types of gyroscope error. Four environ- 
mental parameters of sinusoidal vibration must be 
known to predict gyro error. These are magnitude, 
direction, frequency and the time phasing between di 
rectional components of vibration. Directional distribu 
tion and power spectrum frequency distribution must 
be known to assess performance in random vibration 
environment 


INORGANIC ADHESIVE BONDING FOR FUNCTION- 

AL TEMPERATURES UP TO 5000F; R. A. Long, Narm 

co Industries, Inc., Telecomputing Corp., North Holly- 

wood, Calif.; SAE No. 233A; $.75; to SAE members, $.50. 

FEATURES Adhesive bonding is defined as the joining of two or 
high ‘islalibvtlipingl' > response more surfaces at any preselected processing temperature 
calibration is a function of mass flow [he inorganic field can be divided into two sections: 
extreme sensitivity to low flows metallic adhesives and non-metallic or ceramic adhe 


ne nae Preteedes a ses . sives. The former covers soldering, brazing and diffusion 
usable from — °F to >i 
bonding. The latter includes non-structural ceramic 
undamaged by overload flow or pressure é ; , 
ah nad dettabhi ' cements and glassy-bond adhesives 


: - SOME ASPECTS OF BOUNDARY LAYER TRANSITION 
The Hastings Mass Flowmeter con- : : ‘ 
sists of an indicator with power sup- AT SUBSONIC SPEED; /tiro Tani, University of Tokyo, 
* 
ply and a remotely located flow tube Tokyo, Japan; presented at the Second International Con ut ower where Ou want it 
ge eases va eecey Oe gress, International Council of the Aeronautical Sciences, y 


7 ; nite . » Pe Ire ~ § 
incorporates the Hastings patented Zurich, Switzerland; printed by Pergamon Press Ltd., 4 © 
heated thermopile which is compen- Fitzroy Square, London, W. 1, England 





sated for temperature and rate of Results of experimental investigations carried out by a Flexible shafts give the designer important new freedom 


change of temperature. research group in Tokyo concerning the instability in transmitting rotary power or control between two points. 


leading to transition in three types of laminar flow: They enable you to position your power source and your 

the wake behind a flat plate, the boundary layer along driven part to best advantage without worrying about 

mass flow which is indicated on the a flat plate with artificially introduced streamwise vor obstructions, vibration. shock or alignment 

readout device. All flow tubes are tices and the boundary layer along a concave plate. ; c : . - g 2 ae 

— pe: be at na Attempt is made to obtain a unified conceptual picture Even if the components are in relative motion to each 

witnew sey a vend of the development of laminar instability. other, you can still transmit power smoothly and eco- 

The Hastings Mass Flowmeter is : : ; * icall 

available for measurement in A DIRECT METHOD OF COMPENSATING LINEAR nomically. 

RANGES FEEDBACK SYSTEMS; Franco Mariotti, Hewlett-Packard Flexible shafts also reduce manufacturing costs . . . use 
Co., Palo Alto, Calif.; AIEE No. 60-1187; $1; to AIEE fewer parts ... eliminate cumbersome gears, drives, cou- 
50. ’ ; , a ‘ 
members, $.50 plings, universals. With rigid connections gone, alignment 

3) 300-3000 Std. cc/min. series compensator for a linear feedback control system. and tolerance problems fade away, and installation is 

4) 1000-10,000 Std. cc/min. The procedure permits the designer to satisfy simultane a snap. 

5) 3000-30,000 Std. cc/min. ously specifications on the location of the complex Whatever your rotary transmission problem, there is a 
closed-loop poles and on steady-state behavior, taking good chance that one of S. S. White’s flexible shaft lines 
into account constraints on the open-loop pole and zero can solve it... Standard Pre-Engineered or Custom- 

Designed flexible shafts. 


The Thermopile senses mass flow 
through the tube and produces an 
electrical output proportional to the 


0-300 Std. cc/min. Pi ; : 
- 100-1000 Std. cc/min. Description of a new method of direct synthesis of a 


configurations. 


J-SPRINGS—STRESS AND DEFLECTION CALCULA- 
TIONS; J. E. Fleckenstein, Johnson Service Co., Milwau- 
hee, Wis.; ASME No. 60-WA-172; $1; to ASME members, S. S. WHITE INDUSTRIAL DIVISION, 
$.50. DEPT. D 10 East 40th Street, N. Y. 17, N. Y. 
Stresses and deflections in four types of U-springs are 
analyzed through application of Hooke’s law of elastic 
SM-20 Series deformation. Final equations are simplified to facilitate 
industrial application of U-springs. Calculations are | New 4th Edition .. . Send for your free copy! 


For more detailed information send for verified with an experiment. Merits of discriminately 
specification sheet 501. For information 


designed U-springs are illustrated. 

on Hastings complete line of Vacuum ; ; og ' ‘ } 

American Institute of Electrical Engineers, 33 W. 39th St., 
instruments send for catalog no. 300. “gabe: 

New York 18, N. Y. 

The American Society of Mechanical Engineers, 29 W. 39th 
PERV AM TA UAY META | si. New York 18, N. ¥. ftwstname 

B | Society of Automotive Engineers, Inc., 485 Lexington Ave., 

la lolul ican Ala alte! PArk 3-653] 


New York 17, N. Y 
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When This 
Can Be 
Yours! 


Mo-Bar Air and Hydraulic Cylinders cannot fall 
apart ... because of loose tie-rods...when you 
remove the rod bushing and cartridge retainer 
plate of these cylinders. 

Mo-Bar’s exclusive feature of using four (4) 
Allen Head cap screws in place of conventional 
protruding hex nuts... permits easy, quick re- 
placement of the entire cylinder Rod Cartridge 
assembly . . . with cylinder barrel and tie-rods 
always permanently in place. 

This Mo-Bar “‘first’’ gives greater design flexi- 
bility ... particularly for cylinder mounting in 
tight places. 

Other Mo-Bar “‘firsts’” include (1) improved 
Rod Cartridge design where the long bronze rod 
bushing is piloted into cylinder head—not threaded 
—for maximum piston rod support ...and (2) 
oil-heat resistant, self-adjusting Seal Guard wiper 
rings, with long conical taper, to throw off all 
harmful matter from piston rods. 

The unique Mo-Bar compact design for air and 
hydraulic cylinders assures superior performance 
and unfailing dependability with positive, uni- 
form actuation at all times. 

There are Mo-Bar Air Cylinders, series ‘a’— 
1%" to 14” bore, to 200 psi . .. Mo-Bar Hydraulic 
Cylinders, series ‘m’ (medium pressure)—1% ” to 
14” bore, 500 to 2000 psi... Mo-Bar Hydraulic 
Cylinders, series ‘h’ (high pressure)—1%” to 12’ 


Write for all three bulie- 
tins—Nos. 202, 203 and 204 
—describing Mo-Bar Air and 
Hydraulic Cylinders for fluid power 
applications ... Dept. A 


REO - EA. Ee 


HYDRAULICS CO. 
Crystal Lake, Illinois 
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CONTROL SYSTEMS 


Steel Tapes Position Drill Press Table for 


Robert L. Candlish, Detroit Editor 


‘Two removable steel tapes serve as X and Y coordi- 
nate records to automatically position a drill press 
table for repetitive production of parts. Also, at 
each table position, a program form gives the oper- 
ator the necessary tool and speed feed information. 
Powered, rapid and slow approach traverse of the 
table is provided on both axes by electric motors 
driving either high- or low-speed gear boxes through 
electric clutches. The table position is also adjusta- 
ble by graduated handwheels. 

In initial operation, the table is positioned by 
the operator by combination of power feed plus 
manual adjustment. Push-button control then causes 


R.H. punch solenoid 


indentations for L. H. travel 


Micrometer 
adjustment 


mer, 
AD Stop pin 


(travel right) 


Limit switches (travel left) 


Slow-down pin (travel right) 


TAPE CONTROL 


Slow-down pin 


STATION has indentor and sensor 


systems for each direction of travel of table. Indentor 
mechanism is solenoid assembly with spring-loaded core. 
Energizing solenoid strikes punch, producing indentation 
approximately 0.025 inch high on tape. Sensor assembly 


power indentation of the steel tapes to record the 
table position and the machining operation is per- 
formed. On subsequent machining of identical 
parts, the table is positioned automatically by sen- 
sors probing the indentations on the steel tapes. 
The table will move simultaneously in X and Y 
directions to the new position. Position is indicated 


by “X” and “Y” 
The Drilling Information Center located at 


dials. 
front eye level contains the operator prompter form 
and advance mechanism as well as the table and 


machine controls. The prompter is advanced by 
push button when the table is repositioned. 


Table movement 


L. H. punch solenoid 





€ 


Indentations for R. H. travel 


Stop pin (travel left) 


consists of slow-down pin and stop pin, each backed up 
by limit switch. Contact of slow-down pin with indenta- 
tion in tape switches table drive from high-speed clutch to 
low-speed clutch. Stop pin contact energizes brake and 
de-energizes motor, stopping table. 
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Senii-Astomatit Operation 


Automatic positioning is direct-acting through 
limit-switch control of electric clutches controlling 
the table traverse drive. There are no electronic cir- 


cuits in the control. Tape-coding machines are not 


required. 
After completion of the job, tapes can be removed 
They may be reinstalled 


from the table and stored. 


readily on the machine should additional identi- 
cal parts have to be made. 

The drill press with automatically positioned 
table is made by Sibley Machine & Foundry Corp., 


South Bend, Ind. 





¥ Y 
10.875 6.500 
21/32 Drill 550 
through 
3/4 — 10 Tap 300 


SPEED FEED 


0.012 








ee: 
14.250 7.875 


SPEED FEED 


Same as Op. 33 











OPERATOR PROMPTING PROGRAM FORM to in- 
struct operator is prepared by process man. Operation 
member refers to table position. “X” is left-right axis, “Y” 
is forward-reverse axis. P. S. indicates tool or speed-feed 
change required to complete operation. N.O. shows no 
change required. Form is perforated so when mounted in 
Drill Information Center, back-up lights indicate neces- 
sary steps to complete operation. Form is centered auto- 
matically in window on advancing. 


DRILLING MACHINE has gray iron top frame, column 
and base. Operator prompter form and all controls for 
repetitive operation are located in Drill Information Cen- 
ter. Drill speeds are infinitely variable from 70 to 2500 
rpm. Depth is controlled by preset limit switch. Motors 


to 5 hp are available. Maximum swing is 40 inches. 


DRILL TABLE TAPE CONTROL STATIONS 
straddle coordinate tapes. Digital plus 
graduated dials on handwheels indicate table posi- 
tion to 0.001 inch. 


counters 


Daeaniunmnc Inrormation 


ny a Aa FONE Come Sour Game, Gemenme + & & « 


For Free Reprints of the Above Article, Circle 536 on Reader-Service Card 
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with POLAR WARE 
Facilities 





Seamless drawn oval con- 
tainer of 20 gauge, type 302 
stainless steel. 


+ It will pay you to check out your new design 
ideas with Polar Ware. The chances are good that 


| our hundreds of existing dies, plus the facilities of 


our complete tool and die shop, can save you thou- 
sands of dollars in tool cost, plus weeks of waiting 
time. Difficult seamless deep drawing work in stain- 
less steel is our specialty, in gauges from 3 to 30; 
also carbon steel and aluminum. 
Take advantage of our more than 
50 years’ experience in metalwork- 
ing. Without obligation, send your 
inquiry to the Contract Department. 


Polar Ware Co. 
4200 Lake Shore Road — Sheboygan, Wisconsin 
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Practical 
Design Tips 


No. 6 of a series 


~— BUTTERFLY 


PINION =p, 4 


ERS 


P| PRESSURE RACK 
VUIER 


TOP VIEW BALL 
PLUNGER 








SPECIAL VLIER BALL PLUNGER used on this Hermetic Barrier 
Valve detents on a rack which controls a pinion, which in 
turn, operates the butterfly. Air pressure forces rack out 
of detent, opening or closing valve. Plunger, therefore, acts 
as a positive stop until air pressure is great enough to force 
shaft past detent. Vlier Ball Plungers are available as stand- 
ards in sizes from 4-48.x %,” to 5¢-1l1x 1”. Various end 
pressures. Specials on quantity orders. 


eeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


NEW CONTROLLED-TORQUE TOOL incorporates a swivel-pad 
on the screw end to protect surface of part being held. Pad 
swivel 742° in all Erections to accommodate off-angles. 
Has unique ball-joint construction for smooth operation. 
Named the Vlier Torque Thumb Screw Swivel-Pad Clamp, 
they are available as standards in 4-20 x 214”, 4-19 x 24”, 
3¢-16 x 244” and 4-13 x 3”. 


ereevereeveeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeeeeeeeeene 


If the profit squeeze is making you look for 

new ways to reduce costs, look into Vlier products 
such as those shown below. Hundreds of companies 
are using these simple, standard parts to 

replace complicated, specially-machined devices— 
usually at a fraction of the cost. 


SPECIAL VLIER SPRING PLUNGER, shown in test fixture, has 
laminated phenolic plunger to conform to MIL-P-79B 
(Type GMG). 14” plunger travels .890”; absorbs side 
load of 105 £20 pounds. Vlier can provide spring-loaded 
devices with various diameters, end pressures, plunger 
lengths, and made of materials to meet your specifications. 


e@eeeeeree ee ee eeeeeeeeeeeeeeeeeeeeeeeeeeee 


FREE IDEA BOOKLET — 16 pages crammed with photographs 
showing how others have profited by designing standard 
Vlier parts into their products. Your Vlier distributor will 
be pleased to give you a copy, or if you prefer, write 
directly to us. 


PLIES? 


Engineering Corporation af 
A subsidiary of Barry-Wright Corporation 
8900 Santa Monica Bivd., Los Angeles 46, California 
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CONTROL SYSTEMS 


Timer's Control-Cam 


Victor W. Wigotsky, Eastern Editor 


A control cam positions a ball-disc integrator to 
provide non-linear variable speeds in a de-icing 
timer. The setting knob on the linearly calibrated 
dial rotates the cam to adjust a gear segment. Lat- 
ter then causes sidewise movement of a rack and 
idler ball to produce the desired speed ratio. 

The timer is used in commercial jet airliners to 
vary duration of de-icing periods in different 
areas of the aircraft as a function of temperature. 
This permits balancing of the electrical load. 

Turning the setting knob—between zero to 
minus 30C—produces corresponding cam and 
gear segment rotation. The segment meshes with 
a rack which carries an idler ball retained be- 
tween two spring-loaded discs. Since the control 
cam determines the position of the idler ball, 
each finite change in cam radius produces a cor- 
responding change in input/output speed ratio. 
Thus, by using the proper cam contour, desired 
combinations of linear and non-linear shaft speeds 
are produced. 

A camshaft assembly is connected to the drive 
motor through reduction gearing to operate 
switches progressively for regulation of pulse and 
cycle times. These can be increased by a factor 
of two through a scale. multiplier on the dial. 

The de-icing computer is designed by The A. 
W. Haydon Co., Waterbury, Conn. 


: ae i et 3 
Setting knob— 


i 


ed ed Ws = 


one 


5 ad 


a 


/ Fintegrator ‘ 
Ps, 





Positions Ball-Disc Integrator 


Switch Cams 


Output gear reduction 


Driven disc Output shaft 


i A 


Idler bal Rack 


Driving disc 
Input shaft 


Gear reduction Drive motor 

BALL IS MOUNTED ON RACK and moved by direct cou- 
pling to setting knob. Control cam, operated by knob, drives 
cam follower over its generated surface to rotate gear seg- 
ment and thus change rack position. Design permits non- 


Gear segment Cam follower 


Setting knob 


SECTION AA 
Ry Ra 


linear speed variations with a synchronous a-c motor and 
linearly calibrated dial. Timing range is 24 to 480 sec, with 
a 48 to 960 range permitted by two-to-one scale multiplier. 
Building block arrangement makes basic design flexible. 





| om 


New! Cutler-Hammer Size 
00 A-C Magnetic Starter... 


20% smaller...18% less cost 


Now save space and money with the all new Cutler- 
Hammer Ac-Magnetic Starter. The new Size 00 fits 
about 40% of the applications where the Size 0 is 
now used. You still get the famous Three Star line 
quality—same high reliability—famous vertical, 
dust-free —_ contacts. Max. hp ratings: 3 phase: 
208 ges 6 h.p. 440/550V., 2 h.p. Single phase: 
115V.,  h. ~ 230V., 1 h.p. Get it open or in NEMA 
1 ae Send for Pub. LO-40-E272. 


WHAT'S NEW? ASK. 


CUTLER-HAMMER 


Cutler-Hammer, inc., Milwaukee, Wisconsin + Division: Airborne Instru- 
ments Laboratory + Subs diary: Cutler- Nemme ¢ international, C. A. + Asso- 
ciates Canadian Cutler- Hammer, Ltd.; Cutier-Hammer, Mexicana, S. A. 
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WITH DI-ACRO 


PRECISION PUNCHES AND DIES 
Immediate Delivery from factory stock 


Accurate hole location is easily achieved with Di-Acro 
Precision Punch and Die sets because the centering point 
on the punch is ground concentric to the cutting edges, 
there is no “‘slop’”’ even when several holes are punched 
in a blank. Hole sizes are accurate due both to the high 
degree of concentricity of the punch and die set and the 
choice of clearance which allows you to obtain clean, 
burr free holes no matter what material thickness is to 
be perforated. All Di-Acro punches and dies are preci- 
sion made of high hate tool steel. : 
For multiple hole paar va 
punching ask about the , 
new Di-Acro Adjustable Punch and 
' Die Sets. 


y i Over 500 standard sizes of Di-Acro Pre- 

§ cision Punches and Dies in 12 standard 
styles are stocked. Punch Adapters 
and Die Holders are available to fit 
all styles of punch presses. 


| napa ea a: SPR 


Rectangular 
For extra convenience and savings order 
Di-Acro Punch Paks— fitted steel chests 
containing 24 and 30 sets of punches 


and dies. 


Notching Receptacle 


wi 


Trimmin 
and Cutol 


Consult phone book Yellow Pages 
under Machinery—Machine Tools for 
your Di-Acro distributor or write for 
catalog and prices. 


| O’NEIL-IRWIN MFG. 
COMPANY 


353 Eighth Avenue 
Lake City, Minnesota 


Corner Rounding 





Keyhole Electrical Outlet 


Knockout 


pronounced 


D Shape die-ack-ro 
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ALLISON wr tsi dias aime 
smooths out starts SCR Gating Varies 


Edward W. Schrader, Western Editor 
ORQMAI ICALLY A silicon-controlled rectifier (SCR) and an in- 


ductance vary the voltage to a two-phase servomo- 
tor, thus varying the drive speed of the sys- 


és ‘2 | Le IN 14-YARD SCRAPERS tem. Two silicon-controlled rectifiers, one for 


“Twin Power”—made possible by twin Allison each winding, give bidirectional control of a 100w 


CT-3340 Torgmatic Drives in this Euclid 
TS-14 scraper— makes every operation 
smoother. Production is as much as 100% 
higher, cost per yard 50% less, than for scrapers 
pulled by tractors. 


a-c servomotor. 


The d-c level of feedback from a tachometer, in 
conjuction with a synchro error-voltage, deter- 
mines gate position of the SCR. A tap on the in- 
ductance to the anode of the SCR permits the 
SCR to conduct for first half-cycle. Stored energy 
in the inductance makes the other half-cycle. 


IN STRADDLE CARRIERS 


“*Easy Does It” for 30-Ton Loads—Equipped The two-winding control yields a non-linear 
with an Allison CT-3340 ToRQMATIC curve of torque versus applied voltage. The mag- 
Drive, this Gerlinger Material Handler | netic rectifier control, which applies gating volt- 
starts 20- and 30-ton loads slick as a _ age from the d-c tachometer, and the synchro er- 
whistle for an Eastern steel producer. Unit _—ror-voltage, makes the circuit more linear. At 
works 24 hours a day, five days a week, has null, the gain must theoretically be infinity to 
cut steel handling costs 50%. prevent sluggishness below the knee of the curve. 
The device has a 10-millivolt null, thus causing 
most of the operation to occur outside of the slug- 
gish area of the curve. 


IN ANY 125-175 H.P. UNIT 


Small off-highway trucks, fire trucks, airport tow tractors, 
graders—a whole long list of equipment becomes better equip- 
ment with an Allison CT-3340 Torgmatic DRIVE. 


Azimuth and elevation inputs are controlled 
manually. The remotely located controller with 
the handwheel-driven synchros causes the synchros 
This torque converter-hydraulic transmission team has 4 | mounted in the antenna to give an error signal 
speeds forward, 2 reverse—converter-driven PTO—drive line | to the control system. 
parking brake—full power shifts at all speeds—optional lockup 
clutch—can be direct or remote engine mounted. 


Want more information? Send for the fact-packed CT-3340 
brochure today. 


Transistorized pre-amplifier, magnetic control 
rectifier, SCR and motor drives are all mounted 
in the portable antenna. The a-c control system 
and solid-state servo amplifier eliminate moving 
(> 2 ee ew a oF om Ge eS a parts associated with d-c systems, including brush- 

. See es, commutators and amplidynes. Single phasin 
Allison Division of General Motors P , os ie 8 
Dept. DN-3, Indianapolis, Indiana of the two-phase motors is prevented by driving 

. . , - . ~ . . é 
eS both windings of the motors. This gives lower 
Please send me application data on your ‘ . 4 : ; 
CT-3340 Toromaric Drive. heating of the drive motors during periods of lit- 
tle or no error voltage. Limit switches at the ex- 


“Mision = 


TORQMATIC itl 


Name 





treme antenna positions connect a diode in series 





Title with the windings to give dynamic braking to the 


The world’s most complete line of hydraulic drives RR sieiuta. 





Over 980 Models Used by 108 Manufacturers in 
100 to 525 H.P. Equipment 


Address. 








City. State The Model 10 Steerable Antenna is a design de- 
velopment of Temec, Inc., Van Nuys, Calif. 


[eT 
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Drive-Motor Speed in Radar Antenna 


Gate position GRIPCO TOPLOCK NUT 


ne piece 


Decreasing direction << + Pall oF, 200 








WY ' CONTROLLER for radar antenna has 


; single switch operation. Each hand- ae 9 
Amplitude determines wheel has slip clutch and inertia load extras when E 
motor speed to give operator a “feel” for changing reenter een | 3 a 
“ 4 - 
you specify (ene 


SINE-WAVE AMPLITUDE determines motor speed. This 60-cycle sine wave WELD NUT 
is Fourier series harmonic of SCR and inductance output as determined by Mitt 


gate position signal from magnetic rectifier control. 


Increasing direction Sine wave either elevation or azimuth. 


C60 eY Line voltage — Niakiee 
motor 


Braking ve Poa ae Ta 
Diode ring diode tachometer 
| 
AZIMUTH wer sie eS gph FAS F E N E RS Cee 


Handwheel input ' ar 





- 



































train 


a E Magnetic JOY e 
Transistor ifi 
sine -g- rectitier ‘ : 
| preamplifier sean 3 Bes Right electric guyice — 40 sales representatives all 






































Left electric Elevation 
limit switch P 
; \ Y : 
Braking — Quality controlled by the 


\ limit switch over the country for prompt, fast service. 








-a 





diode servo motor 


di 
ELEVATION 
Handwheel input /i— Upper electric 


Transistor Magnetic Ox rs parkenies: 
_ vm rectifier . ELEVATION 
preamplifier enemas wnnnn SL __“2 
man \ Gear 
! } Lower electric} | train 
limit switch ‘ 
Diode ring 4 D-c Speed production and lower costs 
on your products with this Grip 
Nut family of Gripco FASTENERS: 
Qualified fastener engineers are 
available for consultation on all 
your assembly problems. Consult 
the yellow pages in your phone 
book under “Gripco” for the one 
nearest you. 


oldest established lock nut manufacturer 
in the U.S. 














Tae, 


—— Large inventories to ensure out 
of stock delivery on all catalogued items. 

















ew enan: 
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bull gear 




















modulator 

















GRIPCO CENTERLOCK NUT 
ELECTRICAL SCHEMATIC of SCR method for position king feature in the 
control system is entirely a-c except for d-c tachometer | 
feedback. Both windings of 100w, two-phase, a-c servomo- | 
tors are controlled simultaneously by SCR, which in turn | Other Gnipes Products: 
is controlled by magnetic rectifier control driven by tran- | 
sistorized pre-amplifier. D-C signal from tachometer enters | ® Brass Toplock or Centerlock nuts. 

® Miniature weld and clinch nuts, with 
or without lock. 
; ® Toplock and Centerlock Hi Nuts. 
line. ® Standard Semi-finish full and jam nuts. 


® Stainless Steel lock, weld and semi- : : 
Satchy Gute. GRIPCO COUNTERSUNK 


® Cold formed special nuts or parts to WELD NUT 
print. With or without 


—— 
diode ring modulator to transistorized pre-amplifier driver. <= 
Drive motors and SCR control are across 60-cycle, 115v 


Send for samples and NEW CATALOG today 


4 weid spatte 

REAR VIEW OF FOUR-HORN 

ANTENNA. Portable antenna - COMPANY 
a 


mount is all aluminum. Entire 
unit including controller weighs 101 MAPLE AVE. | Subsidiary of Heli-Coil Corporation, 
; D 





565 Ib. SOUTH WHITLEY, INDIANA anbury, Conn. 
Phone: South Whitley 723-5111 
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IDEAS 


Whow cow this FLEXIBLE, Leary 1 pltio tubuag CONrROL Srernsti 


Flow Transmitter Uses 


E. J. Stefanides, Central States Editor 


A pneumatic flow transmitter uses a simple ar 
rangement of mutually perpendicular pivoted 
beams to provide an output signal proportional 
to the square root of the input signal. 

The horizontal beam is connected at the sensing 
end to a differential pressure-measuring element 
through a drive link. Changes in pressure differen- 
tial cause this beam to move vertically in direct 
proportion to differential pressure. A raised bear- 
ing area on the horizontal beam is in contact with 
a system of flexible vanes arranged in front of a 
nozzle on the vertical beam. 

Movement of the horizontal beam changes the 
vane nozzle relationship, causing. a_ pressure 
change in the nozzle line. Nozzle line pressure 
change is sensed by a spring-loaded booster bel- 
lows. The bellows actuates a yoke lever mounted 
on a pair of flexure discs to open the exhaust or 
inlet valves and change the output pressure sig- 
nal as required. 

The output signal also is applied to a restoring 
bellows to provide feedback for rebalancing the 
system. 

At the cut-off point, the output pressure is 
again proportional to the square root of the dif- 
ferential pressure input signal. 

This device was designed and is manufactured 
by the Bailey Meter Co., Cleveland, Ohio. 


QUICK FACTS 


Eight standard formulations to 
meet a wide range of requirements. 


Chemically-resistant, non-toxic, supple as a Special formulations for unusual 
fly line, Tygon clear flexible plastic tubing is re 


: : More than 66 standard sizes rang- 
the ideal medium for those tough-to-solve tsi Hens 1/16" to 4” LD. 8 


piping problems. Available if desired with outer 
braid reinforcement for pressures 
Possessing a flex life ten to twelve times up to 300 psi. 


that of rubber, free of aging characteristics, 
Tygon serves equally well as a 

permanent component in machines or as 
quickly assembled and disassembled, 
temporary or permanent plant piping. 


THIS FREE BOOK TELLS 
THE COMPLETE STORY 
Address: Fae 
Dept. DN-361 
ei and Synthetics Division BELLOWS FLOW TRANSMITTER automatically ex- 
in & Miueneeee Co. tracts square root of flow differential measurements to 
—— Akron 9, Ohio produce pneumatic output signal proportional to flow, for 
ees) Ask for Bulletin 1-97 transmission to indicating, integrating or control equip- 
Plastics & ment. Device can be used for flow or rate of transmission 
Synthetics U. s. ST 0! * E WA 4 E measurements of liquid or gases between differential pres- 
Division sure ranges of 0-50 to 0-1200 inches of water under service 


AKRON 9, OHIO pressures from 800 to 6000 psig. 
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Pivoted Beam Mechanism to Extract Square Root 


CONTROL SYSTEM is based on mathematical relation- 
ship of displacements of. two pivoted, mutually perpen- 
dicular beams. Vertical beam displacement is proportional 
to square root of horizontal beam displacement and hence 


FAC 


Pressure differential input 


444 


Z 


3 
\ restoring 


bellows 


— 
! to square root of differential pressure. 
he 


Vertical beam 





Pneumatic signal 











choose from 
Atlantic India’s 


thousands of 
rubber 
molds and dies 


A 40 year accumulation of molds and dies 
are now on hand at Atlantic India, ready 
to serve you. Chances are one of our 
standing molds or dies will fit your needs. 


Exhaust valve 


Inlet valve 





Air supply 


Pneumatic signal 
and rate of flow 
indicotor 








{} 
fae. oS 
proportional to ee 
differential if} 
mon ta Hori zontal 
beam peby. 
s ZAP 
st Drive link f= Ld Zz 


Air supply 


— Drive link motion is 
Pneumatic signal 


| SARS | 


Nozzle pressure 


Booster relay 


Diaphragm pivot and air seal 
Orifice clean-out pin 
Booster bellows 


Vertical beam motion is proportional to rate of flow Filter 


ELLS QUALITY IRON CASTINGS 


... are used throughout Industry... in production quantities! 


AUTOMOTIVE and 
DIESEL 

Bearing Caps 

Small Cylinder Heads 

Exhaust Manifolds 

Gear Blanks 

Impellers 


FOOD HANDLING 
Heavy Duty Range Tops 
Pump Parts 

Seal Rings 

Waste Disposer Castings 


PETROLEUM 


AIRCRAFT 
Alloyed Valve Guides 
Alloyed Vaive Inserts 


CHEMICAL 
EQUIPMENT 
Pressure Castings 


If it happens that your application calls 

for a unique rubber product we have years 
of “know-how” at your command. What 

ever your need, washers, gaskets, molded 


Pump Parts 
Transmission Parts 
Valve Guides 

Valve Inserts 

Valve Lifters 


Pump Parts 
Seal Rings 
Vaive Discs 


The direct-reading spectrometer shown at the 
left enables us to make virtually instantaneous 
chemical analyses of all metals produced. 


For further information on Wells facilities, write for our descriptive brochure. 


—IF IT'S WELLS CAST—IT'S “CASTWELL"'— 


WELLS MANUFACTURING COMPANY 


7800 North Austin Avenue, Skokie, Illinois (Chicago suburb) Phone: YOrktown 6-5150 
Chicago Phone: INdependence 3-5050 


a 


chs = ort al 


Pump Castings 
Pump Impellers 
Seal Rings 
Valve Bodies 


HEATING INDUSTRY 
Couplings 

Heater Bodies and Covers 
Housings 

Impellers 

Pump Bodies 

Valve Bodies 

Volutes 


GENERAL INDUSTRY 
Bearing Housings 
Bushings 

Flexible Couplings 

Gears 

Motor Brackets 

Milling Machine Heads 
Pillow Blocks 
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parts, extrusions, sheet or sponge rubber, 
Atlantic India is ready to serve you. 


ZA 


—<—————=> 


=. SEND TODAY! 


Catalog No. 52 
158 pgs. showing 
thousands of 
diagrams 


Atlantic India R 


Producers of the AIRW 


ub 


bet Wks., Inc. : 


line of Rubber Products 


573 West Polk St., Chicago 7, Illinois 


SCOHHSSSSSSSSSSSHOSSSSSSSSSSSSSSHSSSSSSSSSSSHESOSSSSSSSSSHSSHSSSSESSESSHOSSHSHHOHSSHSSSSHSSSHSHHSSHHESESESESEEE 


Circle 180 on Reader-Service Card for more information 


DESIGN NEWS—MARCH 13, 1961 


Circle 181 on Reader-Service Card for more information 


147 





Extremes in size shown | 


by Frenchtown Products 


The widest range of diameters 
in the alumina ceramic industry 
is demonstrated by two ceramic 
products currently being made at 
Frenchtown. Take, for example, 
the huge cylinder used in hydro- 
gen fusion experiments within 
the C-Stellerator at Project 
Matterhorn, Princeton, New Jer- 
sey. Measuring 21" 0O.D. by 
16 1/2" I.D. by 66" long, fired, 
this tube is produced by casting 
in plaster molds. A cycle of 
over 10 weeks is required from 
the preparation of mold until 
the ware is removed from the 


kiln. Weighing over 1500 pounds, 
these rough castings are be- 
lieved to be the largest ever 
produced in aluminum oxide ce-— 
ramics. Subsequent diamond 
grinding to precise final di- 
mensions consumes another 8 
weeks. 


Contrast the above with mini- 
ature semi-conductor packages, 
measuring .050" 0.D. by .030" 
I.D. by .010" thick, number- 
ing 600,000 pieces per pound. 
Both are made from the same 


Circle 
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alumina ceramic material, 
Frenchtown's well-known #4462 
Almanox.® 


If you would like to investi- 
gate how Frenchtown engineered 
ceramics can make your product 
better, write stating your prob-— 
lem. A blueprint or sketch with 
specifications will bring com— 
plete information. 





Beryllium Oxide Ceramics 
now offered 
by Frenchtown 


Combining excellent electri- 
cal properties with high thermal 
conductivity, Frenchtown beryl- 
lium oxide ceramics are avail- 
able in molded and extruded 
shapes. An extensive series of 
compounds with beryllia con-— 
tents up to 95% affords the user 





70 wn, NEW JERSEY 


a wide choice of properties, 
including great mechanical 
strength. 


Frenchtown's Molcote® metal- 
lized coating may be applied to 
selected areas for subsequent 
assembly with metal parts 
through brazing or high-—tem- 
perature soldering. Nickel, 
copper, gold and other plated 
metals are applied over the 
Molcote® as specified. 


Demand for beryllium oxide 
ceramics as semi-conductor 
packages indicates a widespread 
acceptance of this material for 
use where heat—sink function is 
coupled to that of electrical 
insulator. Nuclear instruments 
and control apparatus also make 
extensive use of beryllium ox- 
ide's unique properties. A 
Frenchtown Sales Engineer would 
be happy to discuss specific 
problems with you involving the 
use of these versatile ceramics. 
No obligation, of course. 





Semi-conductor Package 
Ceramics by Frenchtown 


Headers, pads, cases, mounts, 
and other semi-conductor pack-— 
age items are being supplied by 
Frenchtown. Available in alumi-— 
num oxide and beryllium oxide 
ceramic materials, these spe-— 
cialties are offered either 
plain or metallized. Frenchtown's 
Molcote® metallized coating can 
be applied to specified areas 
for ceramic-metal assembly by 
brazing or high-temperature 
solder. Complete packages, in- 
cluding lids, bottoms, leads, 
and other metal parts are pro- 
duced to order. 


Of special interest are diode 
mounts with beryllium oxide 
pads, providing excellent heat— 
sink characteristics, combined 
with electrical insulating 
properties. Literature is avail- 
able. Ask for Bulletin 1060. 
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NEW BOOKS 


BASICS OF ANALOG COMPUTERS. Print- 
ed in the typical Rider fashion of pictures and 
text, this is really three books in one. It is the 
first comprehensive work on analog computers 
capable of explaining to almost anyone the 
basic principles involved, as well as their prac- 
tical application. First of the books-within-a- 
book introduces the concept of analogs and the 
simply-stated mathematics for computing using 
analog functions. The second volume pays par- 
ticular attention to analog computer types and 
d-c analog electrical functions involved. The 
third volume covers feedback systems as ap- 
plied in industry. A glossary of terms completes 
the work. This is a good companion text to a 
similar three-volume book by the same pub- 
lisher on digital computers. Of particular in- 
terest are some of the illustrations which show 
mechanical and hydraulic analogies for the 
electrical computers described later. The en- 
tire course is bound in a single hard-cover bind- 
ing. By Thomas D. Truitt and A. E. Rogers; 
John F. Rider Publisher, Inc., 116 W. 14th St., 
New York, N. Y.; 400 pages; $12.50. 


INTRODUCTION TO ENGINEERING 
COMPUTATIONS. The intent of this book 
is the efficient and orderly handling of the 
tools and techniques of engineering computa- 
tions. Because the work is intended for study 
in first-year engineering and science, it will be 
of value to many working engineers who have 
found their training unsatisfactory or who have 
forgotten significant aspects of handling com- 
putations. The book emphasizes that computa- 
tions are not merely mathematical manipula- 
tions, but rather a method of communication 
important in the solution and interpretation of 
engineering work. Discussions of construction 
and use of the slide rule are included as an in- 
tegral part of the book, as a means of showing 
“why” as well as “how”. Significant Figures are 
discussed, along with such topics as Maintain- 
ing Proper Precision in Arithmetic Operations, 
Propagation of Errors, and Number of Signifi- 
cant Figures. One complete chapter is devoted 
to the subject of Empirical Equations. Addi- 
tional subjects covered include Alignment 
Charts, Graphical Representation and Prepara- 
tion of Technical Reports. By Charles M. 
Fogel; International Textbook Co., Scranton 
15, Pa.; 210 pages; $6.50. 
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cece ONE SOURCE! 


MENT, Second Edition. “To 
get useful work done in the 
most systematic way, is the 


know-how meaning of all op 
erating that is undertaken by 

. ae sR 
any enterprise.” This sets the 


tone for one of the better man- 
agement books to appear for 
quite some time. Each of the 
chapters is devoted to problems 
of specific interest to small plant 
owners and managers. In the 
small plants of today, or all 
plants for that matter, the prob- 
lem of high cost and low profit 
margin is of ever-increasing im- 
portance. The topics discussed 
contribute to the solution of 
this problem in some way. Of 
vital interest to the small plant 
manager are: Financing and 
Banking; Government Interest 
in Small Plants; Top Manage- 
ment Planning; Fulfilling Legal 





Requirements; Unions; Pro- 
ductivity; Technical Research; 
Taxes; Savings and Profits. The 
Small Plant Committee of the 
American Society of Mechanical 
Engineers has, in one volume, 


: 4% > 
presented the work of experts in — P Pd 
the areas of economics, the job © 2 

Pe ae 
of management, solving small = 


plant management problems 


SOLENOID VALVE 


When you discuss solenoid valve requirements with an proof or water tight enclosures — Class A and Class H 
ASCO engineer, you benefit from the design and de- coils — a wide range of body materials including cast 
agers, by applying know-how velopment experience of half a century. The ASCO iron, brass, bronze and stainless steel. Or trade on 
operating, can create best per- specialist can recommend the right valve for your ASCO experience and have one of our engineers call. 


formance by using a kind of needs because ASCO pioneering has brought about ’ . 
the thousands of types of solenoid valves now available: New! Cataleg No. 203 covers the ASCO Bae 








and the small plant of the fu- 
ture. The book shows how man- 


management that brings ma- of Solenoid Valves. Write for your copy today. 

Two-way valves in pipe sizes from 4%” to 8”—for : niet . 
: EY aia temperatures from -350°F to 600°F —for pressures to 
the best combination. Those 5000 p.s.i. P For Immediate Delivery... 


who are planning business ven- 


chines, methods and men into 


Three-way valves in pipe sizes from 4%” to 2” — World’s largest stock of Solenoid Valves. 

tures for the first time, and for temperatures from -350°F to 600°F — for pressures A complete Solenoid Valve Stock List will be 
those who are now in business to 1000 p.s.i. sent to you with your copy of Catalog No. 202. 
management, will find this Four-way valves in pipe sizes from 4” to 144”—for 

book a significant contribution temperatures from -65°F to 212°F — for pressures to Whatever the crucial factor in your flow control 
to their reference library. Pre- 750 p.s.i.— poppet or slide type. applications—reliability, compactness, high cycling 
pared under the auspices of the And ASCO can supply you with standard, explosion- rate—there is an ASCO valve that meets your need. 
Management Div. of the Amer- 

ican Society of Mechanical En- 

gineers; McGraw-Hill Book Co., 

Inc., 330 W. 42nd St., New York 


36, N. Y.; 563 pages; $10.50. ASCO Valves 
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wus ERIEZ Magnetic Minute 


60 seconds that will help you 
improve operating efficiency. 


* 


Let Eriez experience and 

know how be your 

MAGNETIC ENGINEERING 
DEPARTMENT 


Eriez offers you a wide choice of 
magnetic engineering services at your 
plant . . . services which are the result of 
our research, field testing, and product 
development programs. 

A wealth of magnetic know-how is 
available from our full staff of engineers 
and research and development personnel 
continually working on new ideas, new 
designs, new products, new applications. 

Eriez devotes a major share of its 
engineering time to solving customers’ 
problems in 3 major fields: 

1. Use of Permanent Magnets to solve 
problems of separation of tramp iron 
or fine ferrous contamination. 

2. Magnamation® — the principles of 
permanent magnetism applied to 
automation, particularly pertaining 
to ferrous parts, cans, etc. 

3. Vibration — both electro-permanent 
vibratory feeding of all types of bulk 
materials and in bin vibration. 
Whether you're an equipment manu- 

facturer or a direct user, our wealth of 

technical help is available to you. Write 

to Chief Engineer: 

ERIEZ MANUFACTURING CO. 
200QA Magnet Drive, Erie, Pa. 


MAGNA-THOUGHT 


Engineering field service is 
one of our prime assets. 
Eriez men in the field. are 
always-ready with the in- 
formation, help, and coun- 
sel you may need. 


Ob Minn 


CHESTER GIERMAK 
Sales Manager 


A GROWTH COMPANY... 
10 NEW PRODUCTS IN THE LAST 5 YEARS 
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SCANNING PRESS RELEASES 


© OPTICAL MASER uses gaseous dis 
charges to achieve continuous operation. 
The maser receives its energy from an 
electrical discharge of very low power. 
The coherent beam of radiation lies in 
the infrared portion of the spectrum and 
is thus invisible except through a “sniper- 
scope”’ or similar converter. 

The spectral line width of the output 
beam is a hundred thousand times nar- 
rower than that from other coherent light 


sources. This property has permitted the 
observation of difference-signals at radio 
frequencies between two optical lines. 
The gas maser uses a mixture of heli- 
um and neon gases through which the 
electrical discharge flows in the same way 
as in a conventional neon tube. Energy 
from the internal discharge excites the 
helium atoms to a very high upper “meta- 
stable” energy level, from which they 
normally would not radiate energy. 


40-INCH TUBE, filled with helium and neon, is heart of optical gas maser. 
Interactions between gas atoms produce coherent beam of infrared light. 


Neon atoms in the mixture collide 
with the excited helium atoms and the 
energy is transferred to them through the 
collision process. The neon atoms them- 
selves then can be stimulated to radiate 
their energy on demand in a continuous 
stream. The beam is reflected back and 
forth through the length of the gas-filled 
tube by semi-reflecting end plates, grow- 
ing in intensity with each trip. Some of 
the beam is transmitted through the 
plates and forms a very narrow output 
of coherent infrared light. 

During this stimulated radiation of en- 


ergy, some of the neon atoms also: drop 
into lower energy levels, spontaneously 
emitting the reddish-yellow light typi- 
cally associated with normal neon tubes. 

The power required to excite the mas- 
er action is in the tens-of-watts range. 
Output power is in the 1/100w range. At 
this level of operation, the tube is so 
cool that it can be held in the hand with- 
out discomfort. The level of operation 
can be increased by using larger tubes. 

The continuously operating optical 
maser was announced by scientists at Bell 
Telephone Labs. 
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60 seconds that will help you 
improve operating efficiency. 
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~ HOWTO BUILD 
A PLUS INTO MATERIALS 


HANDLING EQUIPMENT 


There’s an Eriez Hi-Vi Vibratory Feeder 
to handle anything from powders to 
parts, rivets to rocks. If your problem 
involves feeding bulk materials of most 
any size, consider including Eriez Vibra- 
tory Feeders in your new designs for 
materials handling equipment. 
Versatile, AC operated Hi-Vi® Feeders 
with 100% range of control, provide ac- 
curate, economical performance whether 
the application requires feeding a few 
ounces or many tons per hour. 

Only Eriez gives you this exclusive 
combination of advantages: No bulky 
rectifier needed (AC operation)... 
Simple controls, less wiring and installa- 
tion time . . . Totally enclosed drive, 
ideal for hazardous, dusty, wet, or cor- 
rosive conditions . . . New fibre glass 
springs assure superior performance and 
control, longer life because spring break- 
age is practically eliminated . . . Rugged 
construction withstands severe operating 
conditions. 

Choose from many models for light, 
medium, or heavy-duty applications. For 
engineering data, write to: 


ERIEZ MANUFACTURING CO. 
200QB Magnet Drive, Erie, Pa. 


MAGNA-THOUGHT 


Companies using Eriez 
components know we will 
remain faithful suppliers 
— not potential competi- 
tors. 


R. F. MERWIN 
President 


A GROWTH. COMPANY... 
10 NEW PRODUCTS IN THE LAST 5 YEARS 
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for your SPECIAL machines... 


SLIDE 
ASSEMBLIES 


STANDARD SIZES 
@ SADDLE WIDTHS of 9”, 11° 


and 1 


@ 33 Lenane COMBINATIONS 
—4 saddle lengths and 3 base 
lengths available in each saddle 
width series. 


@ SADDLE WORK SURFACES 
from 9 x 9” to 15” x 60”. 


@ STROKE LENGTHS up to 45”. 
OPTIONAL 
BUILT-IN EQUIPMENT 
@ AIR or HYDRAULIC CYLINDER. 


A COMPLETE LINE OF 


LEAD SCREW—Acme thread or 
ball bearing screw. 


ELECTRIC CYCLE CONTROLS— 
2 micro-control limit switches, 2 ad- 
justat!e bar cams and guard plate 
for mounting. 

1-SHOT, LUBRICATION SYS- 
TEM with reservoir and gauge. 


WAY WIPERS. 
WAY COVERS. 





WRITE FOR FREE BULLETIN 


Ast for your copy of new 
BULLETIN 6-710. 











Standard Components for Special Machines 
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“: Tested Service Life up to 


. netaal sie 


ae a, 


i pin PLUNGE 


8” KLIKSWITCH 


s. _ = — 


5,000,000 CYCLES 


for electronic, mobile, 
industrial, aircraft and 
appliance applications 


GENERAL CONTROLS 


Featuring 4% to 10 amps 
capacity in postage stamp 
size, the new “S-8’’ Klik- 
switches offer precision 
repeatability . . . adapta- 
bility to any low-force or 
standard actuator... variety 
of terminals and contacts to 
suit infinite single or rigid 
multiple-mounted applica- 
tions. General Controls 
developed “S-8”’ precision 
on-off switches to save you 
time and money through 
new availability of complete 
switching packages from one 
source. 


For complete information check the yellow 
pages of your local directory for your nearest 
Authorized Distributor or General Controls 
Factory Branch Office 


zepeowron CONTROLS DIVISION 


| GENERAL CONTROLS 
A. ’ 8080 McCormick Blvd. + Skokie, Illinois. 
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e DISTILLATION PROC- 
ESS for desalting sea wate 
vaporizes the water without 
bubbling 


either boiling or 


The system features an as 


sembly of revolving blades 
which operate much like an 
automobile’s windshield wip 
fresh 


ers. The water pro 


duced is salt-free to within 
one part of salt per million 


parts of water. 


The sytsem can extract 42 
lb of fresh water from each 
100 lb of sea water used. The 
evaporator consists of two 
vertical tubes, one inside the 
other. Sea water is fed into 
the wiper assembly where the 
slowly revolving blades 
spread the salt water on the 
inside 


1000 


inner surface of the 
tube in a film scarcely | 


inch thick. 


Heat, 
is transferred 


produced by steam, 
through the 
walls of the inside tube, caus- 
ing the salt water to evapo- 
rate. Pure water leaves the 
evaporating chamber as va- 
por, and the concentrated 


brine is drained off. 


Boiling of the salt water, 
which could seriously dimin- 
ish purity, has been elimi- 
nated because films of water 
spread by the revolving wip- 
ers are so thin they will not 
support bubble formation. 
Bubble-free distillation pro- 
duces fresh water of excep- 
tionally high purity by avoid- 
ing carry-over of mineral 
particles. 


The distillation process 


was announced by General 


Electric Co. 























High speed cylinder operations frequently require more 
refined deceleration techniques than ordinary cylinder 
cushions. 


Now, Pathon cylinders are available with adjustable or 
non-adjustable cushions that are three to four times longer 
than ordinary cushions to provide the effective control 
required. 


This extra length does not increase standard catalog di- 


mensions and you can customs-specify any length or 
configuration up to the maximum. 


Write for “LET’S TALK CUSHIONS” for details. 


Pathou MANUFACTURING COMPANY 


3823 Pacific Avenue, Cincinnati 12, Ohio 


FLUID OPERATED AND CONTROL EQUIPMENT 
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nao Bushings 


NEW From HEYCO. 


Snaps easily and locks 
into panels of varying 
thickness up to %” 


withstands 35 Ib. pushback test! 
Uy Here’s a Bushing to 
meet your requirements 


@ Finger pressure assembly 
@ Provides complete insulation-it’s Nylon 

@ Approved for temperatures of 302°F. 
@ Not affected by oil or grease 

@ Sizes for 1/4” to 2” mounting holes 
@ Various inside diameters 


USES: 
Insulation and mechanical protection 
for Electrical Wire & Cable, Tubing 
& Hose, Rope & Cable, Bearing Sur- 
face for Moving Parts. 


Samples are FREE 
HEYMAN MANUFACTURING C0. 


KENILWORTH 5, NEW JERSEY 
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e LIQUID OXYGEN CON- 
VERTER supplies breathing 
oxygen in high-flying  air- 
craft, saving valuable space 
and weight. Ten liters of liq- 
uid oxygen carried airborne 
in the converter hold the 
equivalent of 8,610 liters or 
304 cu ft of gaseous oxygen. 
Gaseous oxygen can be de- 
livered at rates up to 150 
liters per minute at an oper- 
ating pressure of 70 psi. 


Of double-wall construc- 
tion, the converter has a 
stainless-steel inner sphere 
and an aluminum outer 
sphere. The annular space 
contains a special insulation. 
Oxygen evaporation loss is 
two lb per day. 


More than 180 Ib are saved 
with the use of the converter 
which weighs only 44.07 Ib 
when full. An equivalent sup- 
ply of oxygen in 11 high-pres- 
sure cylinders would weigh 
more than 225 Ib. 


The converter was an- 
nounced by Linde Co., Div. 
of Union Carbide Corp. 


Ce ET 


je} gejd-rord lola) : 
i alel-)am-tahvaner*)alelidtolal— 


a case 

in point! 
Erie — Pacific Digital Interval Timer 
Erie—Pacific utilized a TA Standard 
Case for their digital interval timer 
realizing a substantial monetary sav- 
ing while obtaining maximum protec- 
tion and enhanced appearance. 


Be it fire, water, shock or a host of other critical require- 
ments, TA specializes in designing and fabricating 
standard case lines. We can show you how to utilize any 
one of our standard cases to house your instrument or 
product. TA’s standard cases are not only far more 
practical and more economical (about % of what you 
would normally expect to pay), but you can have them 
in 2 or 3 weeks instead of the 90 to 120 days usually 
required for custom cases. If you want to show top 
management how they can save money and incorporate 
all the features required in one handsome case, then 
write TA. For transit cases, instrument cases, combi- 
nation or storage cases—military or commercial — you 
can’t beat TA. 

SEND FOR YOUR FREE COPIES! 

For complete information on how 

TA’s “Casemanship” can be 

applied to your situation write 

today. We will be happy to send 

you two valuable 4 and 20-page 

design manuals every engineer, 

draftsman or designer should 

have as reference. 

APPROVED COMMERCIAL & MILITARY SOURCE! 


Write for the name of the 
TA representative nearest you. 


TA MANUFACTURING CORP. 
4607 Alger St., Los Angeles 39, Calif. 

TWX 9863 Glendale, Calif. * WUX CAT Los Angeles, 
Calif. or phone CH 5-3748 
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MAGNET CORE of a variable- 
energy cyclotron weighs an esti- 
mated 310 tons. When completed, 
the cyclotron will have a contin- 
uously variable energy rate of 15 
to 40 million electron-volts. Built 
by Bethlehem Steel Co., it will be 
housed in a new laboratory facility 
now under construction on the 
North Campus of the University of 
Michigan. 


Heaviest individual parts in the 
magnet core are the top and bot- 
tom members of the magnet frame, 
also called the yoke. Each weighs 
approximately 105 tons. When 
joined with vertical spanners by 
large dowel pins and studs, they 
form a magnet frame measuring 
224 inches long, 83 inches wide and 
143 inches high. Magnet poles, top 
and bottom, are located within this 
magnet frame. 


An unusual feature in the de- 
sign of this cyclotron core is an 
air gap of 4 inch between pole 
and pole tip in each of the two 
poles forming the magnet core. 
Poles are of the spiral ridge type. 
This term refers to the shape of 
the magnetic field inside the air 
gap. The construction provides a 
magnetic field with properties that 
enable the emerging particles to be 
focused better than with the more 


conventional, uniform field cyclo- 


trons. 


» 
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the pressure’s on for ’61 





MULTI- 
STAGE 
BLOWER 


60 cps or 400 cps 

1% or 3? 

To 440 Volts 

10” 0.D. by lengths up to 14” 
Ambient Range: —55° + 85° C 
Commercial or Military 


MULTISTAGE BLOWER 
60 cps — 6 Stages 











When engineering specifications require continuous duty and quiet long life, 
Air Marine offers multistage blowers for low volume, higher pressure appli- 
cations to 1 psi with air delivery to 100 CFM. Featured is long life with 
low noise. Where high pressure is required or on such vacuum applications 
as tape retention, the Air-Marine multistage blowers are the efficient answer. 
Our field engineers will gladly assist you in the selection 
and application of motors, blowers or fans. 
Air Marine motors, blowers and fans have been designed and tested to 
meet the specifications of both the military and industry. 


WRITE TODAY FOR OUR NEW CATALOG 


369 Bayview Avenue 
Amityville. L. 1 N.Y. 
2221 Barry Avenue 

Los Angeles, California 


air marine 


motors. thé. 


in Canada AAE Limited, Weston, Ontario 


See us at Booth No. 2601 IRE Show 
Circle 190 on Reader-Service Card for more information 


e MINIATURE MEMORY DRUM, spinning 
indefinitely, can hold up to 358,000 bits of infor- 
mation. Spinning at about 10,000 rpm, it is a key 
part of a parent computer. The development may 
contribute greatly to future advances in space ex- 
ploration by making it possible for a computer to 
perform aloft reliably for years. 

The eight-lb aluminum sphere can store infor- 
mation at 600 bits to the inch. This high capacity 
was achieved by using “floating heads” to pick up 
and record data. Instead of being fixed to the 


drum assembly as are standard heads, these ‘‘float’’ 
on a film of air one ten-thousandths of an inch 
above the drum’s surface. 

Another feature of the drum is its so-called 
“one-word loop”, which speeds computer perform- 
ance by enabling it to utilize information virtual- 
ly as fast as it receives it and deposits it on the 
drum. With conventional equipment, a computer 
would have to wait for the drum to complete one 
revolution before “reading” the information it 
“wrote into” the cylinder. 

Long life is achieved through use of air-bearing 
suspension of the rotor. Air bearings are immune 
to radiation which could clog the operation of 
ball bearings. 

The memory drum was announced by Sperry 
Gyroscope Co. 
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The Story in 
Back 


of a Symbol 
: 


ceiving electrical changes. Add two 


Begin with a coil for per- 
arrows A and convert sensing 

into Now, 
enclose in an ohm ...and 
you have the signa ture of 
the REGOHM® family. These con- 
trols, of pure simplicity and _ reli- 


ability action. 


ability, are being used in over a 
million individual applications 


throughout the world. 


Consider one fast-rising scion of the 
family tree—the REGOHM Trans- 
ducer. If you would like to make a 
mosquito move a mountain, the 
transducer will bring you close to 
the summit. A few grams of force 
causing less than ¥g inch movement 
effects direct control at the 4% kw 
level. 


Performance like this can signifi- 
cantly reduce costs in many control 
systems: Position, Tension, Weight, 
Loop, Speed, Pressure and others. 


ERC Engineers are ready to assist 
you with your application. To learn 
more about the REGOHM Trans- 
ducer, contact: 


ELECTRIC REGULATOR 


® 
CORPORATION 


NORWALK, CONNECTICUT 


“leaders in automatic control and regulation” 
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Gusher 


COOLANT PUMPS 





GIVE 


/o—=, IN DESIGN... 


~- Gusher Pumps contain no 
seals, pre-lubricated heavy 


duty ball-bearings reduce 
maintenance to a minimum. 














... Gusher Pumps are pre- 
cision built, there is no 
metal to metal contact 
within the pump. 


IN SERVICE... 


os; All of us at Ruthman are 







a}{3 interested in your business. 

s We want to earn it by giv- 

CS ing you the best service at 
times. 


IN EFFICIENT 


OPERATION... 
on your machine. Follow 
the leading machine tool 
A builders; specify GUSHER 
»/ Coolant Pumps. 







Write today 
for catalog 


Model 11023E 











MACHINERY CO. 
1804 Reading Road, Cincinnati, Ohio 
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“4 PART 
HARMONY 
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e STATIC FAULT FINDER automatically in- 
dicates location of faults and malfunctions in elec- 
trical control equipment. The design incorporates 
static magnetic-type switching and memory-type 
operation. Low-voltage incandescent lamps indi- 
cate faults. 

Each unit can monitor one to six individual de- 
vices. It is composed of six full-wave self-saturat- 
ing magnetic amplifiers—one for each control 
circuit device to be monitored. Under normal op- 
eration, all indicating lights are held in the “off” 
state by a bias control winding which keeps each 
magnetic amplifier in an unsaturated state. Each 
amplifier also has its own signal winding which 
shunts a normally closed contact of the device un- 
der observation. When a fault occurs (opening of 
contacts in a device), a voltage appears across the 
terminals of the signal control winding which 
tends to saturate the core of the amplifier and 
provides output voltage to the indicating light. 

Voltage across the light is maintained by the 
action of a feedback control winding which will 
keep the cores saturated should the signal voltage 
change or disappear. 

Because of the memory feature, each lamp re- 
mains lighted until manually reset, even though 
the fault has been cleared. The unit is suitable 
for detecting open contacts in protective or emer- 
gency stop circuits. 

The Static Fault Finder was announced by The 
Clark Controller Co., Cleveland, Ohio. 
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© GREATER STRENGTH 
© UNIFORM TENSION 


@ MAXIMUM SHEAR 
STRENGTH 


@ PRECISION FIT 


@ LOWER INSTALLED 
COST 


Huck permanent fasteners are 
available in many types, shapes 
and sizes, from Ye" to %” diam- 
eter, to meet the requirements 
of all types of manufacturing, 
from railroad cars, trailers, 
buses, ships, blowers, appli- 
ances, to farm equipment and 
prefab buildings. These and 
many other users specify Huck 
fasteners for reasons of econ- 
omy, speed of application, 
strength and dependability. 
You too, may find the answer 
to faster, better, cost-cutting 
assembly by investigating 
Huck’s advantages. Write for 
literature, or ask for a Huck 
Sales Engineer who will be 
glad to explain the advantages 
of Huck Fasteners in your prod- 
uct. No obligation. 





ZZ 
i 
i LI. 


pes c— 


Commercial 
Huckbolt 

























DR— 
Daisy 
Blind Rivet 


PT— 
Pull-Thru 
Blind Rivet 


0s— 
Oversize 
Structural 
Blind Rivet 


MLS — 
Mechanical 
Lock Spindle 
Blind Rivet 


BL— 
Blind 
Huckbolt 


MANUFACTURING COMPANY 


2480 Bellevue Avenue * Detroit 7, Michigan * Phone WA 3-4500 
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eM PED DEN 
DELIVERY 


assured with 
MILLER-HARRIS 

field-proved 

timers: 





ae 
e 
. 
Model 121 = 
Manually Preset 
Interval Timer 
with Buzzer e 
Model 113 
Coin 
Operated 





Model 100 
Manually 
Preset 


interval Model 116 


Manually 
Preset 
Interval 





Model 110 
Push Button 
Timer 

Fixed 

Time Cycle 


. = 
Model 103 fmpuise » 


APPLICATION-ENGINEERED 
FOR YOUR PRODUCT 


Miller-Harris’ reputation is based on two un- 
compromising facts: quality-made electric con- 
trol timers, and their expedient delivery! 

These factors will contribute greatly toward 
helping you: preserve your products’ high qual- 
ity standards, maintain your production sched- 
ules, meet your shipment and delivery dates, 
fulfill your sales objectives. 

Get to know more about the Miller-Harris 
insight into your control problems, product 
simplification and cost reduction programs. 

Whether your control timer requirements are 
for “standards” or “specials”, Miller-Harris can 
supply your needs exactly and follow through 
with the delivery service that means complete 





Write or call 
for Miller-Harris 
illustrated brochure 


MILLER-HARRIS INSTRUMENT CO. 


1140. SOUTH 1ST STREET . MILWAUKEE 4, WISCONSIN 
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e FIR-TREE TURBINE WHEEL for 
T50 gas turbine en- 


30eing 
Industrial Products Div.’s 
gine is among the smallest fir-tree wheels pro- 
duced today. Both the 7-inch dia, 66-blade gas 
producer and the 9-inch, 50-blade power tur- 
bine wheels are of this construction. 


The turbine wheels, which turn up to 38,000 
rpm, were formerly of welded construction. The 
wheel hub shown is broached from an “Inconel 
X” forging. Fir-tree assembly will allow replace- 
ment of damaged turbine blades. Each blade, 
made of GMR-235 material, is held in place by a 
metal key. The Boeing T50 is a 270-shaft horse- 
power turbine. 


e MILITARY INFORMATION added to the 
VSMF (Vendor Specs Microfilm File) includes 
23,000 military standards, MIL-D-70327 (vital 
military drawings) and Military Handbook 300 
(ground support equipment for air weapons sys- 
tems). The information has been filmed and in- 
dexed both numerically and alphabetically. 

VSMF is an information retrieval and procuct 
searching system which is now in use in nearly 
every major aerospace plant throughout the 
United States. It was developed by Technical 
Services, Inc., Denver, Colo. 


sre tiny parts | 


Die Cast 


ZINC ALLOY 
Molded 


PLASTICS 
0 © 


es 


Die Cast Zinc Alloy 


Coil Bobbin 

Work Sheet 

Valuable data on wide 
range of sizes 
shapes, designs from 
stock—and to specs 
in small bobbins of 
Nylon, Delrin, Kel FP 


Molded Nylon, Delrin 
& Other Engineering 


, GRC’s unique high speed, 
Thermoplastics uniqu g peed, automated methoas give 


you high quality, uniformly accurate smali parts in 
die cast zinc alloy or molded Deirin, Nylon and 
other engineering thermoplastics . at low cost. 
GRC experience and exclusive techniques open the 
way to new design freedom, new production and 
assembly shortcuts. Write, wire, phone NOW for 
samples and detailed bulletins. Send prints for 
prompt quotation 


NO MINIMUM SIZE! Maximum sizes: 
Zinc Alloy—13%4” long, Y2 oz 
Plastic—1%” long, .03 oz 


Coil Bobbins 


at 


Gears & Pinions 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Smal! Die Castings 
135 Beechwood Avenue, New Rochelle, New York * NEw Rochelle 3-8600 


See us at the IRE-Booth #4030 
Circle 195 on Reader-Service Card for more information 





THOUSANDS 
OF USEFUL, 
COST-SAVING 
APPLICATIONS! 
Bead Chain is available in 5 diameters 
from 3/32” to ¥%” with tensile strengths 


ranging from 18 to 200 Ibs., in a 
variety of metals and finishes. 


No matter what the requirement, 
our engineers will be glad 
to assist you in solving 


THE BEAD CHAIN manuractunine co. 


93 Mountain Grove St., Bridgeport, Conn. 
Circle 196 on Reader-Service Card for more information 


your chain applications. 
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CONTROL 
CURRENT 
AUTOMATICALLY 


CONTROL CURRENT... 

VOLTAGE... RESISTANCE... _4 
INDUCTANCE ... CAPACITANCE ... AUTOMATICALLY 
using Autotransformers, Rheostats, Potentiometers 


Conoflow Model EB Current Controller is an exclusive 
pneumatic-electric transducer. Cylinder actuator receives a 
3-15 psi instrument signal and produces a rotary motion 
(to 360°) which precisely positions the coupled electrical 
device. Available in over 200 different combinations of 
electrical components. Provides automatic control for a wide 
variety of applications. A few are: constant pressure... 
proportional flow ... liquid level...machine tool speed... 
heat treating ... constant temperature. 


Write for Bulletin EB. 


SUSSIOreer 


CONOFLOW CORPORATION 
FOREMOST IN FINAL CONTROL ELEMENTS 
2100 ARCH STREET, PHILADELPHIA 3, PA. 
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SELECTRON PLATING 


SOLVES MACHINING PROBLEMS 


DIMENSIONAL CORRECTIONS—in “tenths” or fractions of 
a tenth of a mil. 

ELECTROSIZING—Costly components, worn or mis- 
machined, accurately built back to tolerance. 

PRECISION FITTING OF BEARINGS-Plating to closer toler- 
ance than possible by machining. 
ELECTRO-MACHINING—Selective Etching to remove metal 
or for dynamic balancing. 


SELECTRON Plating is the electro deposition of a meta! upon 
partial areas of an electronic or machine component. While the 
principle is that of plating, the technique resembles welding. 


Write for 8 page information packed booklet on 
Design Engineering and Electronic applications.Dept. DN-3 


eSELECTRONS, up 


§20 FIFTH AVENUE, NEW YORK 36, N.Y. Yukon 6-8388 


See Us—I.R.E. NYC—Booth 4431 
Western Metal Exposition, L.A.—Booth 741 
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e LIGHTWEIGHT NU- 
CLEAR GENERATOR con- 
verts heat directly into elec- 
trical power. The generator 
is undergoing performance 
testing at Air Research and 
Command's 
Air Force Special Weapons 
Center in 


Development 


Albuquerque, 
N. M. It was developed to 
provide a reliable and long- 
life power source for facili- 
ties such as small unmanned 
beacons and 


surface radio 


weather stations. 


The completely portable 
device weighs less than 40 Ib. 
It produces approximately 
150w of electrical power and 
was designed for one year of 
continuous unattended oper- 
ation. It uses radio-active iso- 
topes, such as Curium 242, 
as its heat source. 


The generator’s 144 small 
semiconductive elements are 
heated by this heat source to 
about 
1000F. Finned heat exchang- 
ers, which cover the genera- 


a temperature of 


tor like the quills on a por- 
cupine, keep the cold side of 
the elements at a tempera- 
ture of 300F. This tempera- 
ture difference produces a 
flow of electrical current in 
the elements. The overall 
device is 10 inches high and 
16 inches in dia. 


The nuclear generator was 
designed and constructed by 
the new products laborato- 
ries of Westinghouse Electric 
Corp. 


—THOMAS “all Metal” FLEXIBLE COUPLINGS ~ 
Have No Wearing Parts - Withstand Impact 


UNDER LOAD and MISALIGNMENT 


For brute strength, reliability 
and protection of your machines 
Thomas Flexible Couplings, with 
their inherently correct princi- 
ple, have never been excelled. 
Over forty years of manufactur- 
ing couplings exclusively, based 
on this principle, assure a life- 
time of dependable service. 


only THOMAS FLEXIBLE COUPLINGS 
offer all these advantages: 
@ Freedom from Backlash 
@ Torsional Rigidity @ Free End Float 
@ Smooth Continuous Drive with 
Constant Rotational Velocity 
@ Visual Inspection while in Operation 
@ Original Balance for Life 
@ Unaffected by High or Low 
Temperatures 
@ No Lubrication @ No Wearing Parts 





THOMAS 


FLEXIBLE COUPLINGS 





@ No Maintenance 


Write for Our New Engineering Catalog 60 


THOMAS FLEXIBLE COUPLING COMPANY 


WARREN, PENNSYLVANIA, U.S.A. 
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surfaces. 


-— HIGH EFFICIENCY USING VIKING PUMPS 





The MACHINE pictured above is a Pressure Curtain Coater for paint coating 
and finishing flat, textured, striated, corrugated and many other irregular flat 
Developed, patented and manufactured by the Ulrich Steinemann 
Company of St. Gallan, Switzerland, the coating machine is also licensed for 
manufacture in the United States by George Koch Sons, Inc., Evansville, Indiana. 
Wilco Machine Works, Inc., Memphis, Tenn. are North American Sales Representa- 
tive. Through exhaustive experiments and tests, Koch's proved that VIKING PUMPS 
were superior to any known or previously used equipment. They are now used 
internationally on Steinemann equipment, because of their efficient operation. 
VIKINGS help Steinemann machines achieve almost 100% total paint utilization. 


This is one of many hundreds of cases where VIKING PUMPS play 





important roles as integral parts of equipment. If you have a 
situation requiring a smooth, even flow of material, or positive and 
complete control, check on VIKING PUMPS. For information, write 
for bulletin BJ . . . VIKING PUMP COMPANY, Cedar Falls, lowa, U.S.A. 
In Canada, it's “ROTO-KING’ PUMPS. See Our Catalog in Sweet's 
Product Design File. 
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PUR eer Wared, | 
TIME DELAY 
SWITCH 


FOR CONTROLLED TIME 
DWELL OF AIR OR 
HYDRAULIC CYLINDERS 


e Holds dwell accurately to 
fraction of seco 

© Automatically re-sets 

© Designed for millions of 
actuations 


j Pneu-Trol Time Delay 
Tg ae | Switch will hold any cylinder 
away soumde> Vaive | OMEN, Presson controlled motion or opera- 
—— tion at a positive stop on 
Arbor press converted to high either end of the stroke for 
production power press, using % to 60 seconds in 20 to 1 
doubie end cylinder, Time ratios. Simple, easy to adjust. 
ie — ene Automatically re-sets after 
aii Chae Volves roe each actuation. Positive, con- 
independent sam « Pp i od. trolled time dwell permits 
justment in both directions. wider use of air or hydraulic 
Differential pressure between power in automatic opera- 
“A” and “B" gages caused tions, increases accuracy of 
by throttling effect of Flow work by insuring split-second 
Control Valve creates time accuracy of time dwell. 
interval in working pressure Available with many thrust 
build-up, which is compen- linkages for left and right, 
wet Seale — Delay down, up, or horizontal 
witch setting. This insures i i 
consistently accurate working oe Tra es for Special 
Pressure on the ram 

















2921 GRANI.STREET 


_ |BELLWOOD (Chicago Suburb) ILLINOIS 
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Complete Facibitios to tn 


manufacture of Special Headed and Threaded 
fasteners / from 1” to 60” in length in 
short or long rums wee. 


a re 


———— 











U-BOLTS 
SPADE BOLTS 


THRU BOLTS 





HOOK BOLTS 


COLLARED RODS 


CHAIR and L aren. 


Specialists in 





KNURLING 


THREADING 


DRILLING 


HEADING 








Send drowings or biveprints for quotes and literature. 


——— | PRODUCTS CoO., INC. 
20265 1st AVENUE e BEREA, OHIO 
Circle 218 on Reader-Service Card for more information 
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e ENCAPSULATED DISTRIBUTION 
TRANSFORMER utilizes an epoxy 
stead of paper insulation and oil. The unit has 


resin in- 


a dielectric strength equal to that of convention- 
al oil-type transformers. 

Less than one percent of the oil used in oil- 
type transformers is contained in the encapsu- 
lated unit. It will be rated at 80C average wind- 
ing temperature rise. 

Weighing 25 percent less than conventional 
oil-type transformers, the encapsulated unit is 
also 25 percent volume smaller and requires 40 
to 50 percent less volume. 

The transformer was announced by General 
Electric’s Distribution Transformer Dept., Pitts- 
field, Mass. Presently, there are no plans for 
making the design commercially available. 


e ELECTRIC MOTOR for high-temperature 
service can operate in temperatures ranging from 
550F to —65F. The motor is playing a key role 
in a new electrical throttle-control system de- 
veloped for the Air Force’s B-70 bomber. Its high- 
temperature range is designed to cope with heat- 
ing conditions that will be experienced during 
B-70 flight. 

The motor frame is built of stainless steel and 
wiring is encapsulated in ceramic. The design 
makes use of an aluminum anodizing method for 
wire insulation and high-temperature lubricants. 

Principal advantage of an electrical throttle- 
control system is that it will not be subject to 
the problems of structural deflections and vary- 
ing temperatures encountered in the airframe 
during flight. The motor and the throttle-con- 
trol. system were developed by North American 
Aviation’s Los Angeles Div. 


| ( , 
I | 


ALLEY 
LFS SERIES 


SWIVEL JOINTS 


-500 psi CWP 


@ Equally effective on water, hydraulics 


Rated 


fuels or gas lines. Sweep radius minimizes 
flow turbulence. Bearings are factory 
TV ela taehi-te! 


for the life of the joint. Fabricated from 


sufficient, in normal services 


oof a oho) amt 1-1-1 bam E: 
225 F 


Size range is 1% 


oX-Taehitia- Maoh slate Moh; 
up to 400 F with Viton A packing. 
to 4”. For more infor- 


mation, request Bulletin 11-60 


LHIBSAN COMPANY orcn. coarse 





OF YOUR PRODUCT 


Self-Bonding NAMEPLATES 


Poly-Plates — Add new 
color, new beauty, new Life to your 
products with Brady self-bonding 
Poly-Plates. Give you unlimited free- 
dom in nameplate design. Made of 
Miracle Mylar* for scratch, scuff, acid 
and solvent resistance. Permanent sub- 
surface metalized printing. Sparkling 
gold, silver—plus all colors. No 
screws, rivets, heat or activators need- 
ed to apply. Stay bright, clean, leg- 
ible— for the Life of Your Product. 


*ou Pont S REGISTERED TRADE mann 


OUIK-PLATES 


nr v4 488i) |= 
TECHNICAL DEVELOPMENT 


wreR | 
~ cE nC 








Colorful Anodized ALUMI- 
THIN Nameplates with per- 
manently etched printing. 


Pressure-sensitive, Super-thin 
Vinyl Nameplates, Top-sur- 
face Printed . . . Enduro- 
Kote Over-coating protected. 


WRITE FOR INFORMATION AND FREE TESTING SAMPLES 
w. 4. EEE co., 773 West Glendale Ave., Milwaukee 9, Wis. 


Manufacturers of Quality Pressure-Sensitive Industrial Tape 
Products, Self-Bonding N plates, Aut tic Machines for 
Dispensing Labels, Nameplates, Masks and Tape e« Est. 1914. 
In Canada: W. H. BRADY CO. OF CANADA, LTD. 95 
1 Research Road, Brampton, Ontario, Phone Glendale 1-4420 
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in bending thin-walled tubing 


melting CERRO* ALLOYS to expedite many industrial 
operations. 











For instance: in bend 
ing thin-walled tubing 
and molding, CERRO 
BEND is an ideal filler 
It is poured into an in- 
clined tube immersed 
in hot water. The load 
ed tube is then removed 
and quenched in cold 
water, after which it is 
bent over a forming 
block or in a bending 
machine. Thealloy melts 
out in boiling water 


See us at the 
ASTME Show, 
Coliseum, 
New York, 
May 22-26. 


T.M. Cerro Corporation Send for further information. 


CERRO SALES CORPORATION 


SUBSIDIARY OF CERRO CORPORATION 
Room 1500, 300 Park Avenue, New York 22, New York 
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B.EGoodrich 


Need nutplates in thin material ? 
Install RIVNUTS® 


In any thin-gage material, where tapping would be unsatis- 
factory, Rivnuts give you a strong, sturdy nutplate with 
several internal threads. Rivnuts are installed “blind”, 
from the exterior of the work. Installation with a heading 
tool by one person takes just a few seconds. For Rivnut 
Data Book write B. F. Goodrich Aviation Products, a division 
of The B. F. Goodrich Company, Dept. DN-3, Akron, Ohio. 


B.EGoodrich Rivnuts 
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e TWO AIR-LUBRICAT- 
ED BEARINGS hold prom- 
ise for a wide range of future 
military and space transpor- 
tation applications. One 
bearing, a hydrodynamic or 
rotating-type cylinder, gener- 
ates its own air film when 
rotated at high speeds. The 
other, a hydrostatic bearing, 
is made from a special po- 
rous sintered powdered metal 
through which air is forced 
to form a lubricating film. 


The hydrodynamic ait 
bearing is based on the prin- 
ciple of self-induced air pres- 
sure resulting from _high- 
speed rotation of a shaft 
within a cylinder. The bear- 
ing contains a mechanical, 
offset wedge which induces 
additional air between the 
metal surfaces during rota- 
tion. As a result, the surfaces 
never touch one another. 


Elimination of metal-to- 
metal contact means almost 
unlimited life for the bear- 
ing and enables it to be ex- 
posed to operating tempera- 
tures ranging from — 300 to 
2500F. Temperature variance 
is limited only to the many 
different metals from which 
the bearing can be made. 


The hydrostatic air bear- 
ing is made from materials 
similar to those used in oil- 
impregnated bearings. The 
oil is simply replaced with 
airpressurizing through the 
porous metal to form a lu- 
bricating air film. 


The bearings were devel- 
oped by Chrysler Corp.'s 
Missile Div. 


The MODERN 


WAN & 0° Yaa 
COUNT! 


Durant Sales Engineers 
will supply a PRODUC- 
TIMETER for every ma- 
chine your company 
designs and 
manufactures 


WRITE FOR LITERATURE 


DURANT MANUFACTURING CO. 


1992 N. Buffum St., Milwaukee 1, Wis. 
92 Thurbers Ave. Providence 5, R. |. 
Representatives in Principal Cities 


Circle 206 on Reader-Service Card for more information 








LOWELL 


REVERSIBLE RATCHET 


WRENCHES 


designed to solve your problems 


Speed of operation, simplicity of 
ratchet control, great strength. . . 
these are three big reasons why ma- 
chinery designers write Lowell Re- 
versible Ratchet Wrenches into their 
specifications. 


© Remote or conventional reversing 
control. 


© Handles any length up to 6 ft. 


This Niagara double 
crank gap frame press 
for long die area work 
- uses a special built-in 
© Engineered for Lowell Series 20 Wrench for 
quality performance. quick adjustment of the s.ide 


@ Socket openings any size or 


WRITE TODAY FOR TECHNICAL DATA 


LOWELL WRENCH Co. 


91 Temple Street Worcester 4, Massachusetts 
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WRITE OR WIRE FOR INFORMATION ON OUR 
COMPLETE LINE OF SURPLUS ELECTRONIC 


COMPONENTS. ALL PRICES NET 
PASADENA, CALIFORNIA 


SIMPLE DIFFERENTIAL 
WITH BALL-BEARING 
SUN GEARS 


The 1:1 reverse ratio 

spur geors are 48-tooth, 

_ pitch brass with 

3/16” available face. 

On one side, the shaft 

is 23.64" dia. for 

11/16” and has a pin hole, then increases in 

dia. to .377” for the remaining 3/16” of length. 

On the other side, the shaft is .377 dia. ¥%,” Ig. 
2-13/16” dia. is required to clear the body. 

Stock no. A6-115 ... each $15.00 


SIMPLE DIFFERENTIAL 
WITH SPACED 
OUT SUN GEARS 


1:1 reverse ra- 

tio spur gears 

are aluminum, 

3/32” face, 32 

pitch, 32 tooth on 

one side, 48 tooth 

- on the other. The 

body is ¥, thick, but the sun gears are spaced 

out so that they are 1,” apart. 4” dia. shaft 

on each side is 23/32” long. OA length 3%”. 
Requires 1-23/32” dia. to clear the body. 

Stock mo. Aé-124 Fe eas oak $4.50 








SIMPLE 
DIFFERENTIAL 


1:1 reverse ra- 
tion, 60 teeth 
on large gear; 
%” shaft 
Size: 3” long 
1-15/16” dia . 
Stock no. Aé-104 


DUAL SIMPLE 
DIFFERENTIAL 





1:1 reverse ra- 

tio on both. 

Size: 3%,” long x 

1-7/16” dia. Shaft sizes 4%” and 5/32’ 
Stock no. Aé-107 





SPERRY 
VERTICAL 
GYRO 


Port 37673073, Motor 
115 volts, 3 phase, 400 
cycle, 8 watts, 20,000 
RPM. 3-minute runup, synchro pickoffs, roll 
360°, pitch 85°. Synchro excitation 26 volts, 
400 cycle, 150 m.a. Vertical accuracy +Y¥,°. 
Weight 2% Ibs. Approx. dim. 5%,” L., 4%” 
W., 4%,” Price $35.00 


MINNEAPOLIS-HONEYWELL RATE GYRO 
(Control Flight) 


Part no. JG7005A, 115 
volts A.C., 400 cycle, 
single phase potentiom- 
eter take off resistance 
530 ohms. Speed 21,000 
r.p.m. Angular momen- 
tum 2%, million, CM?/ 
sec. Weight 2 Ibs. Di- 
mensions 4-7/32 x 
3-29/32 x 3-31/64. 
Price $22.50 








C&H 


SALES CO. 


2176-€ East Colorado St 


F.O.B Pasadena 8, California 


MUrray 1-7393 


VARIABLE SPEED BALL DISC 
INTEGRATORS (All Shafts 


Ball Bearing Supported) 
No. 145 Forward & Reverse 2'/,”-0-2'/,. Input 
shaft spline gear 12 teeth 9/32” dia. %” long. 
Output shaft 15/64” dia. x 15/32” long. Control 
shaft 11/32” x %” long. Cast aluminum con- 
struction. Approx. size 3” 

a 2 3%” . $17.50 

No. 146 Forward & Reverse 4-0-4 : 
input shaft 5/16” dia. x %,” a 
long: Output shaft 15/64” dia. 

x 9/16” long. Control shaft 

11/64” dia. x 11/16” long. Cast 


aluminum re Race 
size 44,” x 4,” $18.50 ea. 





SMALL DC 


5067043 Delco 12 VDC PM 1” x af 
10,000 rpm. $7.50 
5067126 Delco PM, 27 VDC, 125 RPM, 
Governor Controlled 15.00 ea 


5069600 Delco PM 27.5 VDC 250 rpm 12.50 
25069625 120 rpm, mfr. Delco, 27 VDC gov 
ernor controlled 3 $15.00 
5069230 Delco PM 27.5 VDC 145 rpm 15.00 
5068750 Delco 27.5 VDC 160 rpm w. brake 6.50 
5068571 Delco PM 27.5 VDC 10,000 rpm 

(1x1x2”) 5.00 
5069790 Deico PM, 27 VDC, 100 RPM, 

Governor Controlled 15.00 ea 


#£#5069800 575 rpm, mfr. Delco, 27 VDC, PM 
reversible governor ——— eqvipped with 27 
VDC clutch .. $17.50 


5072735 Delco 27 VDC 200 rpm governor con 
trolled. 15.00 


5BAI0A118 GE 24 VDC 110 rpm 10.00 
5BA10AJ37 GE 27 VDC 250 rpm reversible 10.00 
5BA10AJ52 27 VDC 145 rpm reversible 12.50 
5BAI0AJ50, G.E., 12 VDC, 140 rpm 15.00 
SBAIOFJ401B, G.E. 28 VDC, 215 rpm, 

10 oz. in., 7 amp. contains brake 15.00 


5BA10FJ421, G.E. 26 VDC, 4 rpm, reversible, 
6 oz. in., .65 amp 15 





400 CYCLE PM GENERATOR 


Mfgd. by T K M Electric Corp. 

Model ZfA-12 

120/208 volts, 400 cycle, 1 or 3 phase, 1 

pf 0.8, rpm 8,000. Approx. dim. 6” x 5¥,”. 
internal spline drive. Price $100.00 





400 CYCLE 1 PHASE GENERATOR 


115 VAC. 3 KVA. Mfg. Bogue Elect. Mod. 
2800S. External excitation 107 VDC. 1.1 amp. 
3450 rpm. 1” shaft. $200.00 





400 CYCLE MOTOR GENERATOR 

2kw, 208/115 volt AC, 3 phase, 400 cycle 
Input: 220 volts AC, 60 cycle, 3 phase 
3 h.p. motor 
Unit manufactured by Bogue 
Consists of squirrel cage induction motor driving 
through a flexible tubing, a salient pole, syn- 
chronous generator, with direct connected ex- 
citer. 
Unit complete with starting contractor, voltage 
adjusting rheostat, carbon pile voltage regu- 
lator and 28 volt DC, 5 amp rectifier power 
supply. 





SELSYNS- 
SYNCHROS 


1CT cont. Trans 90/55V 60 cy 

1DG Diff. Gen. 90/90V 60 cy. 

1F Syn. Mtr. 115/90V 60 cy. 

1G Gen. 115V 60 cy. 

1HDG .. 

1HCT . 

1SF Syn. Mtr. 115/90V 400 cy. 

23TR4 torque receiver 

23TR6 torque receiver 

23CT6 control transformer. 

23CX6 control transmitter 

7DG differential generator 

2J1F1 Gen. 115/57.5V 400 cy. 

251F3 Gen. 115/57.5V 400 cy.... 

2J1FAl Gen. 115/57.5V 400 cy. 

2J1G1 57.5/57.5V 400 cy. 

2J1H1 Diff. Gen. 57.5V 400 cy. 

2J5D1 Cont. Trans. 105/55V 60 cy. 

2J5F1 Cont. Trans. 105/55V 60 cy 

2J5H1 Gen. 115/105V 60 cy... 

2)15M1 Gen. 115/57.5V 400 cy. 

5CT Cont. Trans. 90/55V 60 cy. 

5D Diff. Mtr. 90/90V 60 cy.......... 

5DG Diff. Gen. 90/90V 60 cy........ 

5F Syn. Mtr. 115/90 VAC 60 cy..... 

5G Syn. Gen. 115/90VAC 60 cy. 

SHCT Cont. Trans. 90/55V 60 cy. 

5SDG Diff. Gen. 90/90V 400 cy..... 

6DG Diff. Gen. 90/90V 60 cy. 

6G Syn. Gen. 115/90VAC 60 cy. 

7G Syn. Gen. 115/90VAC 60 cy..... 

C56701 Type 11-4 Rep. 115V 60 cy. 

C69405-2 Type 1-1 Transm. 115V 60 cy. 

C69406 Syn. Transm. 115V 60 cy... 

C69406-1 Type 11-2 Rep. yy he cy 

(78248 Syn. Transm. 115V 6 

C78410 Repeater 115V 60 nd oy 

FPE 49-7 Diehl servo motor, 115 volts, 
60 cycle, 10 watts. 


400 CYCLE, 3 PHASE GENERATOR 


BY MASTER ELECTRIC Type AG, frame 364Y 
7.5 kw, 3428 rpm, pf 
.95 Stor connected 
120/208 3 phase, 22 
amps. Delta connected 
120 volt single phase 
6 amps. Self excited 
Complete with control 
box, voltage regulator, 
AC voltmeter and fre- 
quency meter. Shoft 1” 
dia., 2” long; overall 
dim. of unit: 2176x18"x 
20”. 

Price $395.00 each 
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SILICON 
RECTIFIERS 


All rectifiers listed at 
maximum peak inverse 
voltage ratings; approxi- 
mate forward voltage 
drop, 1.5 volts 


N1446 j " 100 volts 
1N1447 ; te 200 volts 
1N1448 300 volts 
1N1449 400 volts 
1N1551 100 volts 
1N1552 200 volts 
1N1553 300 volts 
1N1450 100 voits 
1N1451 200 volts 
1N1452 300 volts 
1N1453 400 volts 
1N1454 100 volts 
1N1455 200 volts 
1N1456 300 voits 
1N1458 amp. 100 volts 
1N1459 omp. 200 volts 
1N1460 amp. 300 volts 
1N1461 amp. 400 volts 
1NO5P7 amp. 50 volts 
1N1462 amp. 100 volts 
1NO5R7 amp. 50 volts 
1N1466 amp. 100 volts 
1N1467 amp. 200 volts 
1N1468 omp. 300 volts 
1077 amp. 100 voits 
00T7 amp. 150 volts 
1NO5V7 amp. 50 volts 
1N1474 amp. 100 volts 


Mounting for full wave bridge circuit to ac- 
commodate .750 amp. rectifiers.. .75¢ each 
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e HIGH-VACUUM FURNACE 
reaching temperatures of 2600C at a vacuum of 


capable of 


10-° mm Hg is one of the largest such devices ever 
constructed. Its present heating area is 6 inches 
in dia and 7 inches high. Size can be expanded 
to at least 12 inches in dia and height. 

The furnace has a 30-inch dia outer dome of 
stainless steel, 30 inches high with four 6-inch 
ports on the side and a 12-inch port on top. This 
bell can be lifted completely clear of the device, 
thereby providing easy access to the furnace heat- 
ing assembly. 

Heating is accomplished by passing a 3000-amp 
current through a circular tungsten element sur- 
rounded by multiple layers of thin tantalum foil 
which act as heat shields. Heat shielding results 
in maximum temperature uniformity throughout 
the heated area. 

Vacuum apparatus for the chamber consists of 

46-cfm roughing pump and a 6-inch oil diffu- 
sion pump. The furnace can be reduced to 10° 
mm Hg pressure in approximately four minutes’ 
pumping time. 

The furnace has been developed by Electro-Op- 
tical Systems, Inc. 


e GLASS FIBER ROTOR BLADE for helicop- 
ters promises improved blade fatigue resistance 
and major savings in production and mainte- 
nance costs. Blades presently flown by Kaman Air- 
craft Corp. on an H-4 helicopter are transluscent 
except for the leading edge which is constructed 
of heavier glass fiber material. Color pigmented 
blades will eliminate the need for supplemental 
finishes. 





STEPLESS VARIABLE SPEED 
SETS AND RESETS ACCURATELY 


PRECISION CONTROL 


This Zero-Max screw control gives exact speed settings. It is one 
of many options from the standard lever type control 

Zero-Max drives ‘deliver constant torque, are truly stepless— 
zero to maximum—available with instant reverse and neutral. 
They are low cost, small in size but big in power and performance. 
Over 30 basic fhp models (1/15 to 3/4 hp) carry torque ratings of 
3 to 450 in. Ibs. and speed ranges to 0 to 1200 rpm. Drives come 
with or without motors and gearheads. 

Send for free catalog and name of your nearest meses 


Te ZERO-MAX: Compan | 


2857 Harriet Avenue South 
Minneapolis 8, Minn. 
TAylor 7-5521 
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Casting... $1.18 
Stamping....53 


SAVED 65¢ 


PER PART* 








Originally this grey 

iron casting required 

expensive milling 

and drilling opera- 

tions. In 350 lots the 

piece price was $1.18 

plus pattern, milling 

fixture and drill jig 

charges. 

*Converting to a 

stamping formed 

from 12 gage sheet 

steel cut the piece 

price to 53¢ including tooling. The present stamping is 
lighter, stronger, better duplicated and improved overall. 
Bulletin F-185 explains this highly efficient, specialized 
technique for cutting the work load and costs of metal 
fabricators. Write for it today. 


DAYTON ROGERS 
Wasiufa ficrtrrg C whi ga 


4 


MINNEAPOLIS 7U, MINNESOTA 
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e 60- AND 90-HP GAS 
TURBINES are believed to 
be the world’s smallest turbo- 
Both 
axial-flow- 


prop aircraft engines. 
have single-stage, 
type turbines. 


en rnal dimensions meéas- 
ure 27.5 inches in height and 
30.1 inches in length ( 
out propeller and spinner). 
Weight is 235 Ib. 


with- 


The 60-hp version is de- 
fitted with a 
mechanically operated vari- 


signed to be 


able-pitch propeller. Because 
of the greater power output 
of the 90-hp version, a hy- 
varia- 


draulically operated 


ble-pitch propeller is re- 


quired. 


The gas turbine engines 
can be installed as conver- 
sion power units for light air- 
craft without any major air- 
Fuel 
can be either kerosene or 
diesel fuel, offering increased 
safety together with econom- 


frame modifications. 


ic operation. 


The TP60 and TP90 are 
by-products of development 
work on gas turbine engines 
for automobiles done by The 
Rover Co., Ltd., Solihull, 
England. 


| TRON specialization in precision synchro 


TERMINAL BOARDS 


Kulka Military Terminal Boards were designed by 

the Bureau of Ships according to MIL-T-16784B. 

They are made to BUSHIPS 9000-S6505-73214 drawings, 

with latest revisions, and BUORD $64101. 

Kulka Military Boards are available as single row, double row, 
or through connected type units, and are molded of 

Type MAI-60 glass-filled alkyd resin according to the 

latest revision of M-14 specifications. 

Kulka offers the complete line of these Military Boards, 

along with a wide selection of hardware accessories... ° 


The complete catalog on *. 
Military Terminal Boards. ...°. 
Write for your FREE copy... ,° 


KULKA ELECTRIC CORP. 


633-643 $0. FULTON AVENUE, MOUNT VERNON, N. Y.- 
Circle 213 on Reader-Service Card for more information 


See Kulka at |.R.E. Booth 2900 





SYNCHRO 
Nass 


VERNITRON 3-MINUTE CONTROL SYNCHROS 
DELIVERED ON REGULAR ' 
PRODUCTION BASIS 





| ALL SIZES—11 through 23 
ALL TYPES — Transformers, Transmitters, 


Differential Transmitters — Thru-Bore 
and Standard 


| ALL ENGINEERED & MANUFACTURED TO: 
| MIL-S-2335 


MIL-S-16892 
MIL-S-20708A 


FXS-1066 , 
MIL-S-12472 


| ALL AVAILABLE WITH MAXIMUM ELEC- 


TRICAL ERROR OF +3 MINUTES! A major 
break-through, made possible by VERNI- 


WRITE, WIRE, PHONE 
NOW for complete 
price, delivery and 
specification data; 

ask for new 
Vernitron Catalog 


component design and manufacture. 


THE QUALITY 
E RRP FO Ra ol ESsIONn 
co - > OS = & FF 1. ww 


id Country Rd., Carle Place, N.Y. Ploneer 1-4130 TWX: G-CY-NY-1147 
West Coast Plant: 1748 MN Crenshaw Bivd., Torrance, Cal.—FAirfax 8-2504 TWX: 
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PUREBON 


Sliding or ro- 
tating components 
compounded and 
molded of Purebon 

are self-lubricating ; the material 
is unusually stable at high temperatures. It 
is readily machinable, chemically inert, light 
weight, low cost when moldable to size. Send 
prints or parts for prompt quotation. 


PURE CARBON CoO., INC. 


447 HALL AVE., ST. MARYS, PA. 


Circle 201 on Reader-Service Card for more information 
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e “WHITE LIGHT” IL- 
LUMINATION for cockpit 
instruments is being put to 
its first operational use in 
the USAF-Northrop T-38A 
Talon supersonic trainer. 
Use of this filtered white 
light system in aircraft cock- 
pits will enable pilots flying 
at night to distinguish color 
on instruments and maps. 
The system uses a blue filter 
to make what appears to be 
“white” light truly white. 


In present red-illuminated 
cockpits with light diffused 
on instruments through a 
red filter, only red and black 
markings can be seen. White 
light will insure pilots a 
more accurate visual percep- 
tion. 


Red light has been used 
because it supposedly re- 
quired less time for a pilot's 
eyes to adapt to night vision. 
However, human factors en- 
gineers have since learned 
there is no appreciable dif- 
ference in adaptation time 
between low-intensity red 
light and low-intensity white 
light. The latter provides 
the advantage of color detec- 
tion. 


Cooperation between the 
Air Force and engineers of 
Northrop Corp.’s  Norair 
Div. produced the T-38 
white-lighted cockpit design. 


Designers know that sometimes even a relativel 
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AERO-SEAL JET WORM DRIVE HOSE CLAMP 


y 


almost impossible to imitate, and AERO-SEAL has pre 


8 


he hose clamp field. The patented AERO-SEAL JET, fc 


es ail of the advantages—includir 


m drive clamp, yet permits 


or removal. And AERO-SEAL band: 


ra 
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A PART OR A PACKAGE 


A PaRT: Miniature adjustable ratio speed changers 

RATIOS: 1:5 up to 5:1 down 

(continuously variable over 25:1 range) 

HORSEPOWER: .025 max. either shaft 

TORQUE: 5 to 40 oz-in depending upon ratio 

SPEED: 10,000 RPM max. 

WEIGHT: 8 oz. 

BEARINGS: double, heavy-duty ball 

DELIVERY: 10 days 
& PACKAGE: Call Metron now if you need help with speed 
changing design problems. Our 18 years of experience with mini- 
ature speed changers and precision instruments is at your service 
to design and build mechanical or electro-mechanical packages. 
Send your prints today and you’ll hear from us promptly! 


a METRON INSTRUMENT CO. 
TWitetron> ub 
“ie 432 Lincoin, Denver 3, Colo., PE 3-3764, TWX: Dn 194 
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FELPROLO-A 


for HIGH 


PRESSURE 
AND 


TEMPERATURE 
up to 


1500 F. 





Colloidal Copper Compound 


has dozens of uses asa 


Sealant*Protectant: Lubricant 


This PROVEN “Hi-Temp” Compound, originally 
designed for use as an anti-seize compound for difficult 
high temperature application is now being successfully 


used on such products as: 


NEW 
FREE 
BULLETIN 





® valve bodies ® tape 
recorders ® manifolds ¢ milling 
machines ® aircraft and missiles 
*@jet engines *pumps ® drills 
© heat exchangers, etc. 


Wherever an application calls for superior 
lubrication, high pressure sealing or protec- 
tion from rust and corrosion, Fel-Pro C5-A 
colloidal copper compound may be a new low 
cost answer. 


C5-A prevents seizing and galling. Protects 
stainless steel in high pressure, high temper- 
ature applications. It can be used on all 
metals, alloys and most plastics. You'll find 
many cost cutting, performance increasing 
ideas in the Free Bulletin. Send for a copy of 
the C5-A Bulletin now. 


FELT PRODUCTS MFG. CO. 
7450 North McCormick Blvd., Skokie, Illinois 
Dept. 86, (Chicago suburb) 
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SQUARE D's 


ALL-METAL Push Buttons 


GIVE 


EXTRA DURABILITY! 


NOW 


AVAILABLE WITH 


COLOR 


INSERTS 





—with these Important Advantages: 
@ Indestructible all-metal operator 
@ Permanently colored high-density polyethylene 


inserts 


@ Easy-to-use inserts can be changed in seconds 

@7 colors available—black, red, green, brown, 
yellow, orange, blue 

@ New “universal” package contains basic operator, 
and 7 inserts at no extra cost 


Write for Bulletin 9001-T. Square D Company, Dept. SA, 
4041 North Richards Street, Milwaukee 12, Wis. 





SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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e THERMOELECTRIC 
COOLING DEVICE, devel- 
oped by Hughes Aircraft Co., 
is so efficient it can freeze or 
boil a drop of water on pow- 
er from two flashlight bat- 
The smaller 
than a paper clip, heats or 


teries. device, 
cools at the flip of a switch. 
In clusters, its uses vary from 
maintaining room tempera- 
ture in a space ship to oper- 
ating an instant-defrosting re- 
frigerator with no moving 
parts. 

The device, 
a Peltier 


also known as 
cooler, produces 
heat at the junction of two 
special semiconductor mate- 
rials when a current is passed 
through it. It cools when the 
direction of current flow is 
reversed. A new technique of 
fabricating the thermoelec- 
tric material reduces current 
consumption to 1/10 of that 
previously needed. 

Hughes has built a three- 
stage “cascaded”’ cooler that 
brings temperature down to 
—l00F. It is being used to 
cool an experimental in- 
frared detector. The device 
requires only two amps of 
current. 


POWER from two flashlight bat- 
teries can freeze water by means 
of thermoelectric When 
switch reverses current flow, de- 


device. 
vice becomes heater and in few 
seconds ice disappears in wisp of 
steam. 





NEWS FROM THE ORIGINATORS OF METAL-SEAL FITTINGS 





the é ? metal-seal 


tube fitting SEALS 
A 


| straight-thread ports 


Seal Ports in ALL Base Metals— 
Steel, Cast Iron, and Aluminum: 
L & L’s ‘CN’ fittings are now made 
with a new special metal seal ring 
that works perfectly no matter what 
the component base metal. 








Seal ALL Straight-Thread Port Designs— 

These’s no thange in the ability of ‘CN’ fittings 

to seal perfectly the S.A.E. port design, as well 

as the UN port design (the ultimate port for 

both O-ring and metal seal fittings). 

Captive nut wedges the metal seal ring 
into port angle. Resulting seal is unaf- 


fected by vibration, exotic fluids, high tem- 
peratures. Seal can be remade repeatedly. 





Write for “Leak-Proof Port Connections” 








METAL 
SEAL 














21590 Hoover Road - 
DISTRIBUTORS 





“SPECIALISTS IN HYDRAULIC FITTINGS” 


L and L Manufacturing Company 


Warren, Michigan 
IN PRINCIPAL CITIES 



























: 
Pras for pé 
, Ls 
ralic and non-™ 





FIND NEAREST _ 
Hak AGENT 
‘Yellow Pages’ 


~— 


— Listed Under 
“Perforated Metals” 





5631 Fillmore St. 
Chicago 44, Illinois 
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LEMPCO ,, DUNHAM RD. - BEDFORD, OHIO 


INDUSTRIAL, 


WHERE 
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] [ Tel. MOntrose 2-2400 — Cleveland Exchange 
CONTROLS 
































INVENTOR MANUFACTURER 
< > 


-..@ two-way street 
Inventors: Do you have an invention that is idle? 
Manufacturers: Do you want new product ideas? 
Try IDEA MART... 


Send an outline of your idea or new product needs to IDEA 
MART— DESIGN NEWS, 20 N. Wacker Drive, Chicago 6, 
Ill., Attn. E. R. Cunningham, Editor. 


. for Effective Communications. 











PLANS AND 
CROSS-SECTIONS 


- + « To Talk of Many Things, 


Of Glop—and Gunk—and Boomerangs, 


Of Disneyland and Rings. . . 


If you'd expect to find a baby in a “baby 
bath” or a duck in a “duck pond”, you 
haven't taken a stroll down an automo- 
tive assembly line lately. Chrysler Corp. 
notes that its assembly line has its own 
special language, described as “pictur- 
esque” 


Before we introduce you to a few of 
these picturesque words, note what the 
company says about its vernacular tongue, 
“Employees use the language effectively 
and accurately on the job. Although some 
of the words may sound non-sensible, they 
convey a definite, particular meaning. 
The most important thing, however, is 
the improved communication which re- 
sults in the usage of the language.” 


Baby Bath—The well lining into which 
the convertible top folds. 
Bathtub—A 
which an ornament is attached. 
Blacksmith—A metal finisher. 
Boomerang—Any molding having a wide- 


cup-shaped recession into 


Pacts . « « 
You May Have Missed 


A baseball pitched at a moderate 
speed with a spin of 30 rps can be ex- 
pected to curve about 18 inches enroute 
to home plate. 


The earth’s equator is egg-shaped, 
not circular. 


A computer has designed a chemical 
plant that would cost from $250,000 to 
$600,000 less to build than the best previ- 
ous design. 


Twelve thousand volunteer weather 
observers throughout the country record 
weather information for the U. S. Weath- 
er Bureau. 


DESIGN 


open “U” shape. 

Bull Ring—Area of the assembly line 
where body shell is welded together. 

Disneyland—Engineering section of as- 
sembly plant. 

Duck Pond—Area where bodies are wet- 
sanded in preparation for painting 

Eye Brow—Chrome header molding over 
headlights or back lights. 

Glop—Glue to hold discs to sanding 
wheels for metal-finish. 

Gunk—A sealing material used on body 
seams. 

Hog Rings—Wire clips used to secure 
trim to seat springs. 

Idiot Stick—Automation stick, or a pry 
bar used to push dollies jammed on 
conveyor or off conveyor. 

Mule—Tow tractor. 

Rag Hangers—Headlining assembler. 

Squirt & Rub—Paint department. 

Tin Benders—Sheet metal engineers. 

Zipping—Assembly operation in wind- 
shield installation. 








Pll look at that drawing now— 
the day is shot anyway. 
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EXTREME RELIABILITY the FAA's Automatic 
Virtually Unlimited POWER Ground-Air Communication 


System will be designed and 
are yours a built by Lear, Inc. Both in 








with the... Vi coming and outgoing mes- 


sages are displayed on the 
electromation ef Lear Airborne Insertion-Dis- 


POWER \ $e t play equipment. GIVE THE REAL 
MAX ete pl FACTS OF INDUSTRIAL TOOL 
SERVOMECHANISM J | USE AND MAINTENANCE 


Messages composed of let- 
‘ , ters and numbers readin 
Now ordinary AC induction P 3 8 Hobbs Industrial Hour Meters provide 
motors thru integral HP sizes . . . including from left to right in natural | continuous supervision of the running 
existing installations . . . can be driven by solid syntax will be presented on —~ 2 pl ine ny ee 
oes an rs ‘ err én ericienci ximu = 
state POWER MAX Servo emperors. a single 414- by 514-inch pan- duction. These elapsed time indicators 
All electric automatic feedback control systems el tell when servicing is due . . . indicate 
become feasible for large throttling valves and the ; the costs of running hour for both the 

largest mechanical adjustable speed drives. machine and occupied space. 
Instant warm up, no relays or moving parts except Hobbs Industrial Hour Meters make it 
the motor rotor and conservatively loaded = to groaning 3 the - te: Ne poor 
5 ; i ili | sts per running hour OF industria! ma- 

components provide the convenience and reliability a : co 

yt oe thegteormert The instrument will be ca- chines . . . the actual running time of 


eile nt Banlayi G4 one leased equipment and equipment to be 
Contact us for full performance data. pabie of displaying OF sepa- sold. They set up a sound basis for service 


at. rate words and phrases, contracts. For complete information... 


which, coupled with four ad- | WRITE FOR CATALOG 600 
ditional number - and - word Distributors in Principal Cities 





‘ 


a subsidiary of electromation co. 


Del Mar Engineering 
4254 GLENCOE AVENUE 


Sitcanstite ee eeeaiehaae readouts, offers an almost in- John W. Hobbs Cotporation 


Suagpeit Gnieer Saree finite number of message | 4 piviSiON OF STEWART-WARNER CORPORATION 
variables. 2053 YALE BLVD. SPRINGFIELD, ILLINOIS 


Circle 226 on Reader-Service Card for more information 


yes pea MARVEL SYNCLINAL FILTERS 
iuochenlonna ak unten For Dependable Protection 


messages and a_ selective 


memory function will pro- on Hydraulic Equipment 


vide pilot and controller PRODUCTION ENGINEERS and MAINTENANCE MEN, whose job it is to keep 
; machinery operating at peak efficiency, are specifying Marvel Synclinal Filters 
with the last message re- on new equipment and standardizing with Marvels on all existing equipment. 
Hydraulic Oils MUST BE CLEAN 
to Protect Equipment and Reduce Maintenance. 


IT’S THE ACTIVE FILTERING AREA THAT COUNTS! 


The Synclinal design of Marvel Filters provides that all- 
important balance between maximum ACTIVE filtering area 
and sufficient storage capacity for filtered out particles. 
Thus, longer periods of operation are attained before filter 
Cleaning becomes necessary. Marvel Synclinal Filters are 
easy to clean because both sump and line types may be 
disassembled, thoroughly cleaned and reassembled, on the 
spot, in a matter of minutes. Line type may be serviced 
without disturbing pipe connections. They meet J. I. C 
Standards. 























ceived on their respective 
displays. 





ee 
[DY 


” OVER 900 ORIGINAL EQUIPMENT MANUFACTURERS 
~~“ SUMP TYPE NOW INSTALL MARVEL SYNCLINAL FILTERS AS 


ES “Vest Pocke?”” (Cutaway) STANDARD EQUIPMENT. 


Model 1500 ‘ IN-LINE FILTER aoa = — FOR — —, 

, vailable for sump or line installation in 
With Easy-to-Read Vernier Sy Pee capacities from 5 to 100 G.P.M. Choice 
oil at very low pres- of Monei mesh sizes range from coarse 30 
sure drop. Monel wire to fine 200. 


cloth filtering media IMMEDIATE DELIVERY 
in mesh sizes from 


ce ttt 








30 to 200. Cartridge wire, ph or use below. : 
is easily removed for eg aR acs goad LINE TYPE 


Rubber Hardness Gauges ’ cleaning. For further information, write, (Cutoway) 


The EXACT Hardness of Rubber and other Elastomers _ MARVEL ENGINEERING COMPANY 
can easily be measured and verified in Durometer ‘‘A’’ 7227 N. Hamlin Ave., Chicago 45, Ill. PHONE: Juniper 8-6023 
Units. ASTM and MIL spec. approved. Lifetime accuracy. PUSH-BUTTON AIR TRAFFIC Withant “Shiltatien plete coed ne a ee eee 

Write * . dé dat pepe: ite et : ‘ Marvel Synclinal Filters, as indicated— 

O77 or prices an ata COMMUNICATIONS DISPLAY (0 Catalog +108—For Hydraulic Oils, Coolants, Lu- i 
sheet on Rubber Hardness - pee on ee ie ae Company 
. atalog = or tre-resistan yorautic ulds 
Testing. munication, which is saturating ™ SAossees 7 ts (aad shines gies ; Address 
— ° ° e ataiog = or ire-resistan yorautic ulds 

GAUGE COMPANY, INC P.O. BOX 46, GLENVIEW, ILL. existing channels as air traffic in- (Synthetic) P 
é ° PHONE: PArk 4-6668 creases. oe aes + 301—For_ Water 











is intended to reduce voice com- 
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When you've got to attach a connector contact to the 
end of a coaxial wire, a single precise stroke of a crimping 
tool (one that crimps braid and inner conductor to the 
contact simultaneously) is the fastest way, the lowest- 
installed-cost way, the way that cuts human error in half 
... THE AMP WAY. 


Our COAXICON® contact is designed on this principle: 
two strokes here is one too many! 


COAXICON is a one-piece contact. It can be attached, 
simultaneously, with a single crimping tool stroke, to the 
braid and inner conductor of 37 sizes of RG/U coaxial 


WHEN 
ONE WILL 
DO? 


cable up to 14” O.D. (see size numbers above). And AMP 
makes the tools — hand and automatic — that control 
the crimp. 

COAXICON consists of polarized, concentric male and 
female shells, made from drawn parts. The inner contacts, 
assembled in the shells, will attach equally to solid or 
stranded conductors. Where contact density is important, 
a miniature COAXICON fulfills the requirement. 

COAXICON connectors will match cable impedances in 
the 50-100 ohm range, at frequencies as high as 150 
megacycles. Impedance mis-match, incidentally, is only 
1.06 to 1.09, even at 500 megacycles. 


Write today for complete product information. 


AMP INCORPORATED 


e SIX-WHEEL ARRANGEMENT lets 
a hay loader and stacking wagon travel 
smoothly over ditches, hillsides and cor- 
rugated fields. Six tires give the wagon 
good flotation on soft ground and sup 
port an 8-ton load of 207 bales for long 
hauls on the highway. 

Three wheels on each side are grouped 
together as a staggered tandem. Two of 
the wheels are flush with the wagon 
frame and run in the same track. The 
third wheel, located in the middle and a 
tire width outside the other two, is on 
a “floating” axle that allows the tire to 
follow the contour of the ground. The 
third wheel acts as a pivot point and 
eliminates torque and twist that is com- 
mon when tandem wheel suspensions are 
used to make sharp turns. 

Ihe wagon was developed by Ezra C. 
Lundahl Mfg. Co., Logan, Utah. 


Meetings 


Columbus, Ohio Symposium on Temperature, 
Mar. 27-31 Its Measurement and Control 
in Science and Industry, Instru 
ment Society of America, Vet 
eran’s Memorial Hall and Desh 


ler-Hilton Hotel 


Dallas, Tex. 
Mar. 28-29 


MEETING of the 
Nuclear Society on “Nucleonics 
Hilton Hotel. 


American 
in Flight”, 


San Jose, Calif.; CONFERENCE on 
April 


Electro- 
Optical and Radiation Devices, 
Sponsored by the Institute of 
Radio Engineers and American 
Institute of Electrical 


Engi- 


neers. 


Cincinnati, Ohio} CONFERENCE on Joint Auto- 
matic 


April Techniques, Sponsored 


by the Institute of Radio Engi 
Institute of 


neers, American 


Electrical Engineers, and Amer 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA ican Society of Mechanical En 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England * France « Holland « Italy * Japan * Mexico * West Germany 
Circle 227 on Reader-Service Card for more information 
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Brakes, electromagnetic ............ 305 
Bushings, full-floating reamer ........ 312 
Cable anchors, nylon ...........+.+. 311 
Cam assemblies, miniature adjustable . .307 
Clamps, nylon (samples) ........... 317 
Clamps, waterproof cable .......... 309 
Clips, double-ended (samples) ....... 306 
Couplings, miniature overload ....... 332 
Couplings, overload protector ........ 302 
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Fittings, 16,000-psi ..........-.++- 314 
Handles, vinyl grip aluminum ........ 331 
Smeets, HerONed 2. ccc ccc ccccccecs 304 
Semmes, GPO . ccc ccc cess ccces 313 
Knobs, precision aluminum .......... 315 
Gebetees, Pemslem 2. ccc ccc ccc cc cces 303 
Lockring assemblies, armored pipe . . . .335 
Motors, battery-powered ........... 318 
SS ee a 308 
Mounts, low-cost machine ..........- 319 
Retaining rings, external-type ....... 301 
Servos, miniaturized gear train ...... 334 
Valves, miniature check ............ 336 
ELECTRICAL 

Capacitors, subminiature film ........ 367 
Fuse holders, visual-indicating ....... 344 
Jacks, ‘press-fit’ test ............4+- 349 
Lamps, large-size readout .......... 337 
Light sources, pulse .............+.. 346 
Modules, thermoelectric cooling ...... 341 
Mounting strips, plastic ............ 339 
Rectifiers, high-voltage selenium ..... 340 
Relays, mercury-wetted contact ...... 338 
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Switches, push-button ............- 345 
Switches, thermal time delay ........ 347 
Trimmers, miniature ............+.+. 342 
MATERIALS 

Adhesives, metal-to-metal .......... 355 
Duplicated parts, photo-mechanical . . . .361 
Epoxy laminates, glass-fabric ........ 354 
Metal film, ‘Mylar’ (samples) ........ 350 
Pencil refills, film tracing ........... 351 
BOGE, GOH cc ccccccccccssccsces 359 
Seals, metal hydraulic ............. 362 
Silicone resin encapsulants, transparent 352 
Silver, 99.999 + percent pure ....... 353 
Solder, paste (samples) ............ 357 
Tapes, vibration-damping ........... 360 
‘Teflon’, electroplated ............. 358 
Vinyl, flexible magnetic ............ 356 
EQUIPMENT 

Bore scopes, miniature ............. 368 
Calculators, frequency response ...... 363 
Calculators, metric-English conversion . .370 
C-clamps, threadliess .............. 375 
Chassis, prototype layout ........... 373 
Drawing instruments, isometric piping . .369 
UPUIWETG, GEBEIIUE 6 cc cece secccsces 372 
File cases, personal ..............4. 366 
Micrometer scale attachments ........ 371 
I Md ae se ccd ences ceawe 365 
Stamps, self-inking ...........c.00. 374 
Tool kits, experimenters’ ........... 364 
Transceivers, citizens band .......... 376 
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Mayline Co. 

McGill Mfg. Co., 

Mead Specialties Co. 

Meehanite Metal Corp. 

Meriam instrument Co. 

Merkle-Korff Gear Co. 

Metal Bellows Corp. 

Metron Instrument Co. 

Michigan Tool Co., Cone-Drive Gears Div. ... 
Microfilm Div., of Minnesota Mining & Mfg. Co. 
Micromatic Hone Corp., Micro-Precision Div. 


Micro Switch, Div. of Minneapolis-Honeywell Regulator Co. 


Miller-Harris Instrument Co. 
Minnesota Rubber Co. 
Mo-Bar Hydraulics Co. 
Moore, George W., 

Mueller Brass Co. 
Nagei-Chase Mfg. 

National Lock Co. 
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National Machine Products Co 
National Screw & Mfg. Co 
National Vulcanized Fibre Co 
Nework Wire Cloth Co 
Newman, M.M., Corp. 
New Deporture 
Div. of General Motors Corp. .......... ... Inside front 
New Hampshire Ball Bearings, 
Nichols, W. H., Co. 
Northwestern Tools, 
> Nut & Bolt Co. .. 

Rod Products Co., Inc. . ‘ 
© Seamless Tube Div., Copperweld Steel Co 
hmite Mfg. Co. 

Mark Couplings 
Irwin Mfg. 

Po Co 

P a-Tone, Inc ee 

Porker- Hannifin Corp., Hannifin Co. 
ttlow Corp . . 

ar on Mfg. Co 

Perfecting Service 

Perkins Machine & Gear Co. 

Plasitron Corp 

Plastic & Rubber Products Co 

Polar Ware Co. 

Polymer Corp cee 

Post, Frederick, Co. 

Pressed Stee! Tank Co. 

Pressure Components 

Pure Carbon Co., Inc. 

Rae Motor Corp. 

Raybestos-Manhatton, Inc., 
Monhattan Rubber 
Packing Div. . 
Plastic Products 

Reeves Brothers, Inc., Vulcan ’ Div. 

Reichert Floot & Mfg. Co. 

Rex Gauge Co., Inc. 

Ridgewoy, L. L. Co. ... 

Rockford Ciutch Div., Borg-Warner Corp. 

Rockwell-Standard Corp., Universal Joint Div. 

Rockwood Sprinkler Co., Ball Valve Div. 

Roper Hydraulics, Inc. 

Ross Operating Valve Co. 

Ruthman Machinery Co. 

Saginaw Steering Gear Div., 

Sandia Corp. 

Seciectro Corp 

Sealmaster Bearing Div. of Stephens-Adamson Mfg. Co. 

Selectron, Ltd. 

Sigma Instruments, inc 

Sigmamotor, inc. 

Simmons Fast ener Corp. . 

South Chester Corp., Southco Div. 

Southwest Products Co. 

Speer Carbon Co. 

Spiroid Gear Div., lilinois Tool Works 

Spraying Systems Co. 

Square D Co. 

Staedtier, J 


Stoniey-Humason, inc. 
Superior Tube Co ‘ 
Sylvania Electric Pr oducts, " Ine. 
Synthane Corp. 
TA Mfg. Corp. 
Taber Instrument Corp. 
Taylor Devices, inc. 
Therm-O-Lab ae 
Thomas Flexible Coupling ‘Ce. 
Thompson ianiee ts, inc., Piston Ring Div. of Ramsey Corp. 
Thomson Industries, Inc. 
Tinnerman Products, inc. 
Titchener, E. H., Co. 
Tomkins-Johnson Co. 
Torrington Co. 
Tranter Mfg., 
Tuthill Pump Co. . 
Twin Disc Civtch Co. 
Uniform Tubes, Inc. 
Union Steel Products Co 
United Electric Controls Co. 
United Shoe Machinery Corp., Pop Rivet Div. 
United States Graphite Co. 6 , ese 
U.S Electr cal Motors, Inc. 
U. S. Stonewore Co. 
Vernitron Corp. oan 
Versa Products Co., Inc. 
Victor Mfg. & Gasket Co. 
Viking Pump Co. 
Vinson Mfg. Co. 
Viier Engineering Corp 
Electric Corp. 
Kohinoor, inc. 
Ward Leonard Electric Co. 
Waterman Hydraulics Corp. 
Watlow Electric Mfg. Co. 
Weckesser Co. 
Wells Mfg. Co. oie 
Western Gear Corp. 
Western Mfg. Co. ou 
Westinghouse Air Brake Co., Industrial Products Div. 
White, S. S., Dental Mfg. Co., Industrial Div. 
Wickwire Spencer Steel Div., 
Wilkerson Corp. . 
Wollensak Optical ecee 
Zero-Max Co. «sseeess 











DESIGN NEWS 


SALES OFFICES 


BOSTON: H. W. James, 520 Boylston St., 
Suite 303, Boston 16, Mass. COmmonwealth 
6-2310. 


CHICAGO: R. E. Hall, Jr., E. G. Kebler, 
H. J. Stouffer, 20 N. Wacker Drive, Chicago 
6, Illinois. CEntral 6-7883. 


CLEVELAND: J. V. Carey, D. R. Buckner, 
11955 Shaker Blvd., Cleveland 20, Ohio. 
SWeetbriar 1-5414 


Pittsburgh District Office: One Gateway 
Center, Pittsburgh 22, Pa. ATlantic 1-8822 


DENVER: Executive Offices, 3375 S. Bannock 
St., Englewood, Colo. SUnset 9-0571. 


DETROIT: J. V. Carey, M. E. McKibben, Jr., 
19600 W. McNichols Rd., Detroit 19, Mich. 
KEnwood 7-3740. 


LOS ANGELES: R. C. Wynkoop, A. H. Parkes, 
6399 Wilshire Blvd., Los Angeles 48, Calif. 
Olive 3-9720. 


NEW YORK: J. B. Gellatly, G. A. Reilly, 
T. E. Sweeney, R. M. Gainey, 60 E. 42nd 
St., New York 17, N. Y. YUkon 6-2030. 


PHILADELPHIA: W. M. Platt, T. L. Carey, 
6 Penn Center Plaza, Philadelphia 3, Pa 
LOcust 3-0812 


BUSINESS STAFF 


J. C. Crawford. . Manager of Sales Promotion 
R. W. Rice. . . Advertising Services Manager 
R. K. Kinnes. . Manager, Circulation Services 
3375 S. Bannock St., Englewood, Colo. 


Published bi-weekly by Rogers Publishing 
Co. Norman L. Cahners, Chairman of the 
Board; E. S. Safford, President; Saul Gold- 
weitz, G. F. Taylor, Vice Presidents 
Editorial, Advertising and Subscription Of- 
fices: 3375 S. Bannock, Englewood, Colo 
Telephone: SUnset 9-0571. Printed at 85 
W. Harrison St., Chicago 5, Ill. Accepted as 
Controlled Circulation Publication at Chi- 
cago, Illinois. Send form 3579 to subscrip- 
tion offices. 

Circulated to design engineers in the 
U.S. original equipment manufacturing in- 
dustry—plants with more than 20 employees 
and which manufacture machinery or 
equipment of their own design. Design 
engineers responsible for specification of 
components, materials or engineering de- 
partment may receive DESIGN NEWS with- 
out charge. Written request on company 
letterhead required. Subscriptions to others 
in continental United States, $1 per copy. 
$20 per year. Please send requests for sub- 
scriptions and change of address to Circula- 
tion Manager, DESIGN NEWS, Englewood 
Colorado 








What do YOU 
NEED to Count? 


What kind of Counter 
do YOU NEED? 


basemount, knob reset basemount crank reset 


electric reset panelmount, key.reset environmentally-sealed 


P| ¥ CE600 QUICK information about Counters! compact, 


7 four-page brief catalog, illustrates, describes and 

E| ectrl i Cou nte (sS . prices complete line of counting instruments — 
@ Count just about everything including large, medium and small electric counters; 
@ Are available in most every model the most complete line of actuating switches; stroke 
@ Give DC reliability from AC counters, revolution counters, batch counters, and 


coil winding counters. ‘ 
Electric Counters 
Actuating Switches Manufacturers of Counters, Switches, Relays, Actuators and Automatic Valves 


a agi AUTOMATION CONTROLS DIV/SION 
nevoiuuon 
Counters & GENERAL CONTROLS CO. 


Batch Counters ® 8078D McCormick Boulevard, Skokie, Illinois 
Coil Winders 


Representatives and Distributors in Principal Cities of United States and Canada 


Circle 228 on Reader-Service Card for more information 





DESIGN 
NOTES 


How C/R’s New 
Metal Bellows Seal 


Meets Seemingly Impossible 


Operating Conditions 


Operating Ranges 


Temperature -—400° to 1000° F. 
Pressure 500 psi 
R.P.M. 80,000 plus 


These known operating ranges indicate 
the function of this seal. It is designed 
for applications where temperatures and 
mediums to be sealed forbid the use of 
any organic materials. Typically, these 
applications include fuel pumps, com- 
pressor power units and turbine starters 
characteristic in rockets and missiles. 
Other applications include mechanisms 
which are exposed to a high level of 
radioactivity. 


Design Advantages 


The C/R metal bellows seal consists of 
a metal bellows — a welded homoge- 
neous unit which is secured at one end 
— and a carrier ring in which the seal- 
ing face is mounted. The seal does not 
contact the shaft. It is stationary, and 
the only rubbing surfaces are the seal- 
ing face and mating ring. These surfaces 
are precision lapped to provide a pos- 
itive seal with minimum friction. At 
any given pressure, the seal can be de- 
signed to maintain proper and con- 
stantly effective face loads. It orients 
immediately to run-out and will resist 
any torques it is subjected to in opera- 
tion. The design has high end-play tol- 
erance: Chicago Rawhide engineers 
have deflected a bellows .100 in. for three 
million cycles at 1750 cpm and at a 


temperature of 500° F. with no adverse 
effects. 


A further advantage is relatively light 
weight and compactness. The C/R metal 
bellows seal can be designed for min- 
imum axial and radial space. Axially, 
complete seals can be produced within 
a ¥4 in. cross-section. Radially, dimen- 
sions are comparable with conventional 
end face seals. 


The C/R metal bellows seal can also be 
designed with an extremely low coeffi- 
cient of expansion. The importance of 
this factor becomes apparent with the 
fact that in many applications the op- 
erating temperature may change hun- 
dreds of degrees in a very few seconds. 


Mediums To Be Sealed 
Virtually any known liquid or gas may 
be positively sealed with this design, 
depending upon duration or service life. 
From a practical viewpoint, the C/R 
metal bellows seal is the best design for 
the sealing of cryogenic and high- 
energy fuels such as LOX, hydrogen 
peroxide, fluorine and other missile and 
rocket propellants. 


Where possible, lubrication of the two 
sealing faces is desirable to prolong 
service life. However, the medium being 
sealed commonly acts as the lubricant 
and may be merely hot gas. 


Materials 
Sealing faces and mating rings for the 
C/R metal bellows seal are available in 


a variety of materials including carbons, 
carbides, ceramics and various alloyed 
metals for both high temperature and 
corrosion resistance. The bellows can 
be furnished in any of several metals 
and alloys such as stainless steel, Monel, 
Inconel X, Ni-Span C and other special 
alloy steels. 


Consult C/R Engineers 

Each application for the C/R metal bel- 
lows seal is essentially a custom-design 
and an intimate knowledge of all condi- 
tions to be encountered must be known 
by Chicago Rawhide engineers to pro- 
duce the correct combination of proper- 
ties in the seal. Then, whether you re- 
quire five, fifty or five thousand seals, 
Chicago Rawhide will design and pro- 
duce the correct. seal to solve your 
problem. 


Helpful Design Data: 

We will gladly furnish you with a de- 
sign guide and space envelope data con- 
cerning the C/R Metal Bellows Seal. 
Just write for Bulletin MBS-1 on your 
company letterhead. 





CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


1211 Elston Avenue * Chicago 22, Illinois 
Offices in 55 principal cities 
In Canada: Chicago Rawhide Mfg. Co. of Canada, Ltd., 
Brantford, Ontario 


Export Sales: Geon International Corp., 
Great Neck, New York 
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